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PREFACE 


i A 


THIS collection of papers, designed primarily for out-of-schoo 
work, is intended to supplement those given in existing text- _ 
books. Many questions are included which are unsuitable 
for the non-specialist, but it is hoped that the papers are 
sufficiently long and sufficiently numerous to permit of a 
selection ‘in such cases. Few graphical questions have been 
inserted in the papers, in view of the fact that it is often 
preferred to restrict this work to the class-room; a set of 
graphical examples is, however, added at the end for those 
who think otherwise. | 

Answers are not given to questions which do not require 
any intermediate work, as, for example, in the case of ordinary 
factorisation. Such answers are of no use to the master, and 
destroy the utility of the book for out-of-school work. 

I am indebted to the following authorities for permission to 
use questions taken from examination papers: The Syndics of 
the Cambridge University Press, the Clarendon Press, the 
University of Cambridge Local Examinations and Lectures 
Syndicate, the Delegates of Local Examinations University of 
Oxford, the Oxford and Cambridge Schools Examination 
Board and the Controller of His Majesty’s Stationery Office. 
Free use has also been made of papers set at Winchester 
College. 


WINCHESTER, December, 1913. 
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PAPERS 1-10 include E GE S 


Generalised arithmetic; substitution ; meaning of. wd 
symbols; addition; subtraction ; multiplication 
and division by single terms; SE i 


Md 


; s | d: ` ^ eh 
1. If a=5, what is the value of " KE 


(1) a+4; (2) 4a; (3) 4a; (4) 64-6; (5) 3-20? 
2. A man walks x miles in the morning, y miles in the K 
afternoon, and z miles i in the evening ; how far does he walk in ` EC? 
he whole day ? S : VE 
If a= 2, y=3, find pe value of (1) 24+ 3y; (2) a+2ay; 
1 a ERU Az +25 (B) Aug: (6) Tap. 


sum of 2a — 35 - c ; 5b — 3a — ee. 8c — 2b - 4a. 
b 6a? + 3ab — 20? from 30^; = Bab + gu. 


(1) a-2(bc). 
| 3(2a — 5) - 2( 


H 
a "AN ES 


pee +o) Zum : "He ER s 


re seats pe Set Oy = be gamer 
en are present, find the number 


€ 


~ QM 
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7. Add five times the sum of a and b to the excess of t] 
times a over two times b. 


è 
8. Find the values of 322— Do Ai 3 when z has the val, 
SC 1. 0 ig 
: d 
i y EI a 
aM VPN 1, b=2, c— 0, what is the value of 
(1) 2a; (2).a2; (3) a+b; (4) ab; (5) abc; 
(6). ge; (7) 3a?— bab 4 60? 
2. A man bicycles 12 miles an hour; how many minutes 
ake to go (1) 3 miles, (2) x miles and how far will 
he go in (1) 10 minutes, (2) y minutes? 
3. (1) Add together 
Ta-3b4+2¢; 3a+b-1lc;  —2c4 30 — 9a. 
(2) Subtract 8a + 9b from a. 


4. (1) The temperature rises 10 degrees, then falls 5 
degrees, then rises 3 degrees; what is (1) the total 
0 rise, (2) the total fall in temperature? 


(2) A man walks z miles due East, then y miles due 


West, then 2 miles due East; how many miles (1) 
due East, (2) due West is he pr his starting point ? 


5. "ny how id i$ (1) 5 less than 8,.(2) —5 less than 8, 
(3) x a less than 8, (4) x less than y? What must be added to 
Tæ — 2y + 32 to obtain 2z +y- 112 r 


6. Simplify (1) 2a(3 - b) — 3(2 — a) -a +7 (b — 2a) 4- 10. 
| (2) a(b — e) -- b(e — a) - c(a — b). 
(8) = (3a - 2[2a - 3(4 - 4) - 9] +1}. 
7. (1) Multiply 342 .— 5a — 2 by 22. 
(2) Divide E à | S- 5a? + 3x by 3x. g 


LI 


ł 
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ET What value of z makes 3% + 1 equal to 254-51 
(2) If 3x is equal to — 9, whi are the values of 
3; d; =; Cap ea og 


3. " ! 
1. If a=4, b= - 2, c=0, d=3, find the val 1es of 
(1) a. 6) 2a. (9 abe + Bd cal " $ 
b 
(4) h gs d (5) ep därfe: m. 


2. Explain the difference between (1) KS and oi © ab? and 
(ab)? ; and state fully why 2? x a =2° ; Log: E = 2°... 


ine 
3. A man walks 3 miles an hour uphill and 4 s an hour 
downhill. He starts by going 12 miles uphill, then x miles 
downhill, then y miles uphill; how long does he take altogether? 


4. The sum of two numbers is 50; find one of them if the 
other is (1) 18; (2) æ; (3) 65; (4) CG "Se the first. 


5. A man has z£; find how many pence he has left if he 
spends (1) 3£; (2) 7s.; (3) y pence; (4) y florins; (5) 7 
shillings. 5 | 


6. Simplify e 
_ (1) a2 (32 — 2) - 22 (39? — 2) + Dot ek WA T 
(2) 2-3(1-23[2-4(1-5 2-3- 4) telpa 
(3) Sain - län - y] +2) = 3y (x - n[2y- s] +4). 3 


7. (1) From the sum of -%—-2y+32 and 2y- ës subtract 
the sum of 2y -g — z and 3x — 22. 
(2) Divide the product of 5a? - 15a?b + 20ab? andi SH 
by 15a’. Si T 
8. A man is 45 years old ; how long. is it since his age was 


(1) 32; (2) z; (3) 15—y; (4) 45 -a cand. when bo is age 


be (1) a (2) @; (3) 15+g; (4) Abt | 


4 


PA ce HOS " : - 
Sc ee ee e 
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4. 
1. Simplify | 
(1) (=a) (28). (2) (—2a)(—8). (3) (- 30°) (4al* 
(4) (Da?be) ( — 348). (5) (—93a?bc), — (6) (  2ab)*(3ab) 
(7) 15a4b4 = 3ab. (8) 6a%b® + 30703, (9) 10a4b? + ( — 20 


(10) — 16295? + ( — 8242). 


2. If y23-2x —2?, find the Ra. of y when c is suec 


sively equal to 3, 2, 1, 0, - 1, - 2, —3. 
3. li 252,923, 2£— —1, find om values of 
(1) ay. Gs (3) " c) (y +2)". 
(D) Y +2 — a? + Says. (6) gr x 


4. A man buys lbs. of tea at 2s. a lb. and y lbs. of cof 
at 1s. 6d. a Ib. and pays a sovereign; how much change d 
he get (1) in pence, (2) in shillings? 

9. Simplify 

(1) 3(22-4(2-2—-3[142]- 1) - 2) - 2[y - (5 - uu 
(2) 8a — [35 - 2(a +b- c) - 3(e - a)]. 

(3) (-2) (-3)&(-1) (1-2) - a 

(4) (8x)? — ( - 32? + (72) ( — 2a). 

6. If a-2z-y -z, b=g- 3y, c=y—z, and if x= —1, y= 
g=1, find the values of 

(1)abetab+e, — (2**9. — (9) 22-4, 


7. Find the sum of 
925 — 2x + Ta? 5; 932 3-23; 4232 — 8x 11; 322- 223 Gas — 
and subtract 2x3 from 32?. s 

8. A has 5£ more than B and B has 4£ more than C; 
D has z£, how much have A and C together! If now . 
gives B 2£ and C gives B 6£, how much has 4 more the 
C! If B has now twice as much as C, what is the value of < 
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5. 
L I a=2, b= —1, c= —1, find the values of 
a a+b 
(1) A (2) abe. (3) à? - ab — e. (4) oL 


(5) b. — (6) 2a(b — c) - b(2c — a). 


2. A man leaves his property amounting to Ta- 3b + 2¢ 
. pounds to his three sons; the eldest gets Do — 2c pounds and 
the youngest gets half that amount; how much does the 
other son inherit? 


3. A man walks 27 — y miles due East, then æ+ 2y miles due 
West; how many miles (1) due East, (2) due West is he of his 
starting point? 

4. I 4-52, b=1, c= — 2, prove that 

a (b 4- c) - b(e 4- a) -- ae a (b — c) 4 b(c — a) — ac?, 
and that — a? — 0? - c? - 2ac 2 (a 4- b -- c) (a — b ^ c). 
5. Simplify 
(1) £(a— 3b) — 4 (3a + b). 
(2) a - [2a — (a - (3a -a +a} -a)]. 
(3) a?(y? — 22) — 24222 + 3? (x? — 22) + 22? (a? — y?) — 2. 


6. (1) If 3a=10+a and 5y=12-y, find the values of 
$ 4- y and ay. 
(2) If «22x - y, box —3y, Gs Iz y, express 2a - b+ 3c 
in terms of z and y, and find the value of 
e ab — be 1 Age if a=1, y-22. 
SEI From the sum of 2%(3% — y) and 3y Ge y) subtract 
42? + Ban — Y. 
(2) Multiply x? — 27? — 3z--4 by a; —4«; —3,and add 
the three results together. S 


6 TEST PAPERS IN ELEMENTARY ALGEBRA 


8. A man buys z bananas for a pound and sells them for a | 
penny each; what is his profit in pence? If his profit is 
half-a-crown, what is the value of x? 


6. 
1. Simplify 
(1) 5ax x 2bx x 3abe. (2) 2a x (-3y) x ( - y). 
"d 4a? x27y-(-zy. (4) (Cey) + ( — 32y). 
*t5) Än — ig. (6) - : (7) x- 1s. 


2. By how much is (1) 54 larger than 29; (2) 54 larger 
than x; (3) y larger than 29; (4) a larger fun b; (5) 54 less 
than 71; (6) 54 less than a; (7) æ less than y? 


(1) If z— 2y and «+y=18, find the value of 2x — 3y. 
(2) If 2-29 — 3 and y 2 3z 4-1, prove that z+ 1 = 62. 


4. Subtract 22? — 3a?— bz--11l from 23--4a?— 7z--9, and 
add 2a(3a? — bx + 4) to 3(32? — Tæ — 1). 


5. (1) Find the sum of four consecutive odd numbers, the 
smallest of which is æ. 


(2) Write down seven consecutive odd numbers, of 
which v is the middle number. 


6. Simplify (1) 2a —3(20 — c — 4[a -b+ 3c — a] — a). 
(2) 2x (3s +y — 2) - 3y (2x — y — 22) - z(e +y — 2). 
(3)1-2(1-2[1-2 1-2] - 1) - 2. 
I. If a= 3, b= -2, c=}, d=0, find the values of 
(1) a? +0? + 02, (2) ab 4- d (a +b) — bc + ab?. 


9 atb+e 9*8 
(3) (a+ 20) (b + bc). (4) Pro bot 
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8. (1) If x is the smallest prime number larger than 20, 
find the value of z. 


(2) If z and y are consecutive prime numbers, and if 


their difference is 6, find the least possible value 
of x. 


7. 
1. If z—21, y=}, 223, a= — 4, b — 5, find the values of 
Dein. (2z(e3)-a(p-9) (3) ae 


b 
4 2a b 2 (a 4- z) (2 4- b) 4- (a+b) (2 -- a) 
( ) atb+2 (ax ye) (a +0) -— (a? — be) (0 + 2a2) 


9. A man is z years old and his wife is y years old: 
(1) what is the age of each in 10 years’ time, in 2 years’ time, 
b years ago; (2) what is the sum of their ages in 8 years’ 
time, in z years’ time; (3) how long will it be before the man 


is 60 years old, z years old; (4) when will the woman be z 
years old 


3. If a=2x-y+z, b 3x -2y — 92, c—2y — Ärt 22, express 
3a — 2b + 3c in terms of 2, y, 2, and find the value of 
az? —b?-c?-2be id 2-1, y= -2, 2-83. 
4. (1) If z oranges cost one shilling, how much do twenty 
oranges cost! 
(2) If z oranges for a shilling is the same rate as y 
pence per dozen oranges, prove that zy = 144. 
5. Find the sum of 
9a(3b—c--a); a?- Tab 5ac; 3ab-a(2a+ c); 
and subtract 9a2+5ab from 10%? — 3ab. a 


6. Simplify (1) 2a — (b - 3(c- a 2[b - c] —b) +a}. 
(2) 2a+3{2- a+b} - a(3 - 2[a  1]j. 


/ 


^ 
A 
r 


ihu 
en 
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7. In the series of numbers 1, 3, 5, 7, 9, ..., what is the 
value of (1) the 8 number, (2) the 50 number, (3) the a 
number. It can be próved that the first z numbers add up 
to 2?; verify this for 2-3, 4, 5, 6; what is the sum of the 
first 37 numbers ? 


8. What must be added to z to make y? What must be 
subtracted from v to leave y? By what must z be multiplied 
to give y? By what must z be divided to give y! Verify 
each of your answers by putting z= 12, y — 4. 


8. 
1. I 2—1, y=4, 222, w=0, find the values of 
(1). e+ 2y. (2) 4/292 + 322 + Ben + yz. 
ay Vo PUR Uu (sq ie 
G) de aw ug DUO Me EE 
2. Find the sum of 3rz—222—42?.2; Tx?-1+ 603 än: 
8-2-3a9--Ja^. a9 D 22. 39 — 4-1. 


3. (1) If ten men can mow a field in 3 days, how long 
will 7 men take? 
(2) If z men can mow a field in y days, how long will 
z men take, and how many men will be required 
to mow it in q days ! 


4. (1) Subtract 3x—2? from the result of subtracting 
1 — 42? from 7x? ärt 3a? — 5. 
(2) By how much does 2? — 1 lay — 242 exceed the sum of 
Am — 22? -- 4? and 442 — Bon 4- 2? 1 
9. Simplify 
(1) 3[a - 2(b — 3a) 4- 3(a - 1 4- 20) - 4(2a — b — 5) - 14]. 
(2) }[a-3(8b—a) Ate - 0)] 
(3) (= 16235 + 8299 — 19254) + ( — dazu?) 
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6. Find the integral values of z between +4 and — 4 for 
which the expression 2? — 32? — 10x + 24 vanishes. 


7. If x and y are two numbers, z being the larger, express 
by an equation the following statement: the difference of the 
square of their sum and the square of their difference is equal 
to four times their product. Verify this if z—8 and y —3. 


8. If 3a=a-3)-2¢, 2y=2a+b-¢, z=3a-2b4+3¢, ex- 
press (1) z--y-2; (2) 6v+y-—2 in terms of a, b, e 1f 
a=4, b=1, c= —1, find the value of ——- cd 


9. 
1. Ifa=2, b= -2, c=0, d= — 1, find the values of 
(1) a? - D? 4- (c — dy. (2) (a — b) (b-c) (c - d) (d — a). 
(3) (a — d)* 4- d*. (4) a3 +03 + c? — dade. 
(5) J/3(a? + d?) — b(2a — d). 
2. Find the sum of 3a -2b +c- d, 2a — 4c, 30 - 2a -c +d, 
M cra, 4c-9b—a—5d; and of iz—iy-2, ic 2y +32, 
EE EE EEN 


3. Through how many degrees does (1) the minute hand, 
(2) the hour hand of a clock turn in 1 hour, 15 minutes, 
1 minute, x minutes? What is the angle between the two 
hands at 10 minutes past twelve, « minutes past twelve, 
10 minutes past one, x minutes past one ? 


4. Simplify 
(1) a — (2a - 3(a - 2(a — a - 2a} + 2a) - a]. 
(2) a- [2a - 3(b — a)] +b- [20 - 3 (a — 0)]. 
(3) 2z(3y — 22) — 2y(x — 4y) — 4 (à? + y). 
(4) (— 2xy)( — 327). (B) (- 32)? + Aa, 
(6) 122*y* + ( — 6xy?). 
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5. Find the sum of the products of 7a+-2a?-x%+2 by 


a, —22?, 3a, —2. 
6. Express the following facts in words: 
(1) (2a)? = io, (2) @+y)(@— 9) - 2? - y". 
(3) (xc y! =a? +y? + 2ay. 
7. (1) The difference of two numbers is 27, the smaller is 
1l; what is the other? (2) The difference of two numbers 


is a, the smaller is a; what is the other? (3) The sum of 
two numbers is y, one of them is b; what is the other? 


8. Ifa train travels z miles an hour, how many feet does it 
go in one second ? 


10. 


29 
v mec find the values of y when 
EA: 


t= —2, -2 EE 


L Pr 


2. If a=2b-1, b=3c-2, e— 4d — 8, 3d — 6, find the values 
of a+b+c4+d; SE (26 — a)? + (c — 3d}. 


3. Simplify 
(1) (- 1)? +(— 2)(- 3)?—(—2)#+3(-1)(- 2)(- 3). 
(2) (2ab?)8 x ( — 3ab)3 + ( — 9a2b). 
(3) [3a +0- (8b — 11a)] +7. 
4. A man’s salary is z£ for his first year, and it increases 
by y£ every year; what is his salary for his 3rd, 5th, 10th, 


30th, nth year? 
9. From the sum of 
24 —9b —c, 4a — 7d, 2b--3c— a, 3c— 2d + 4a, 2b — 5e, 
subtract 2(a—b + 3c) - 3(b - 2a — c). 


é dE 
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6. Start with the number « and perform the following 
operations: double it, square the result, then multiply by 
—3 and add 9, then divide by —3 and add 15, divide the 
result by 4 and subtract 3. What is the answer? 


7. A man buys « horses for y£ each; he sells p of them 
for a£ each and g of them for J£ each and the rest for c£ 
each ; how much does he gain? 


8. (1) Find which of the values z= +2, —2, +4, -4 
make z* — 22? equal to 7x? + 2z + 8. 


(2) If 23— 74? is equal to 2x+a when æ equals - 1, 
find the value of a. 


PAPERS 11-20 include 


Simple equations ; problems ; fractions with numerical 
denominators. 


11. 
1. Ifa=4, b=2, c= —2, d=0, find the values of 
(1) 3a+4b-2c+3(@+b+c). (2) a(b — c) (b+c) d (a9 — 6). 


(3) bc? — (bc)? — ac. (4) (ab + cd) (ac + bd). 

2. Simplify 
(1) 2z-y - 9z — y + gy. (2) 2z--y — 3(z — y) + oy. 
(3) 2(z4y — 3(x — y)) + ay. (4) SÉ 


3. Find what value of x makes 4(z-5)-4 equal to 
2(z - 2)+6, and check your answer. 
D 
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4. In 15 years’ time a man will be twice as old as he was 
7 years ago ; how old is he now? 


5. Simplify 
(1) 3x {2y - 4(z — Ty + 3y + 22) +a}. 
(2) 2a(6 — c) + 3b(c — a) — 2[c(a +b) — 3b (a. c)]. 
6. If 22-3— 7 - än and 6 Anc Däi 28, find the value of 
(1) xy; (2) 2? +y. 
7. Multiply a?4-02 4- c? — ab — bc — eg by a, also by b, and 
by c, and find the sum of the three results. 


8. Find three consecutive even whole numbers, such that 
three times the largest is equal to twice the sum of the other 
two. 


12. 
1. lia@=1, 5—2, c= —2, find the values of 
(1) (a-- b? -a2-0?; (2) (6-6)? = de — d (a — c) (e — b). 
2. Add together 7a —45—c; 3c+2b-4; b-e—a; and 
subtract 7a?+32+5 from 7434 302+ 5g, 


3. Find the value of z which makes the sum of 2(x —3) 
and 3(1—2) equal to z 4-1. Check your answer. 


4. If axy is equal to 60 when zg and y=5, find its 
value when z—5 and y— 2. 


9. Simplify 
15a?bc3 v- A 
2 3 $ nk 
(1) 5a? x 953, (2) Bale (3) ae 
E EE tHL mb 
(4) d ONE 4 ` (5) 3 "EC 


_. 6. C is a point on the line AB, AC equals 3x — 2y inches, 
and AB equals z 4- y inches ; What is the length of CB? If D 
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is a point on the line such that 4C — DB, find the length of 
CD. 


7. A has z£; B has 12£ more than twice what 4 has; 
C has 11£ more than 4 and 9£ less than B. What is the 
value of z? 


8. What is the area of (1) the floor, (2) the four walls of a 
room which is firstly 18 feet long, 12 feet wide, 10 feet high, 
and secondly x feet long, y feet wide, z feet high ? 


13. 


1. Add together 1z-1y; iz--1y; 2y -2«, and multiply 
the result by Gu, 


2. Simplify 
(1) 2a(b — c) — 3b(c - a) + 2c(2a — b). (2) 5x? x ( - 2ay). 
(3) ( - 32? x (22)°. (4) (- Gay)? + ( - 29). 


3. A man receives v pounds y shillings z pence, and gives 
away y—z pounds 2x-y shillings z--y pence; how many 
farthings has he left ? 

4. Solve the equations : 

(1) 22—3=21 — 6s, SE 
(3) 4(z-1) -3(z-2) 2 5(3 —«) - 1, 
and check each answer. 

5. A walks x miles in y hours, B walks 1 mile per hour 
slower than 4. How far does P walk in y hours? Zo. 

6. From the formula V = 252?h, if 

(1) find V when r=33, h=12 ff 
(2) find r when 7 =84, Ae 53g] 
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7. A is twice the age of P; in 14 years’ time their united 
ages will be five times Ha present age. Find their present 
ages. 

8. (1) Find which, if any, of the values z— +2 or +4 

satisfy the equation zt — 223 = Ta? + 9; + 8. 
(2) Prove that z — 2, y= — 1 and n= +, y — 1$. are solutions 
of each of the equations 2 4-y —3; a? — zy 2 — 7, 


14. 
1. If z—2a — 35-4 y—a— 2b 4- 3c, z= 3a-—b-¢, express 
3w — 5y + 2z in terms of a, Ae Also, if a=, b=1, ec 2;mnd 
the value of xy + yz + zz — y? — 22. 


2. For what value of a does the sum of 2(3a — 1) and 
J(1-- 2a) amount to 4(2a +3). Check your answer. 


2a 3a a+2b a-b 2a 


3. Simplify (1) 3 pte. (2) i . 20 7E 
2a?  3ab 
(3) zig 
4. Solve the equations: 
(1) 5(z—2)2 3(s — 1) - 1. (2) 34 2—5. 


(3) 14z-- 1) - 12 — 32) 2326 ei 


9. A boat goes at the rate of x miles per hour when t 
crew row m strokes per minute. How many yards do they 
cover between each stroke? How many strokes will they 
row in a course of y miles? [If you cannot do this question 
as it is here set, put æ= 5, m = 30, y= and then work it out.] 


6. 4 has 8£ more than B and B has 10£ more than C - 
they have 178£ between them. How much has 4? 
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7. If sugar costs z farthings per lb., find in £ the price of 
a ton. 


8. What number is doubled by adding 20 to it and dividing 
the result by 3? What number is halved by adding 20 to it 
and dividing the result by 3% 


15. 
1. Simplify 
(1) 5x - (84-2) - 2[r - (1 2 &) - 3x]. 
(2) —3a? x Qay x ( - xy?)?. (3) ( - 2ab)? + 2a?. 


2. 'The population of a town at the beginning of a year is 
3a—b+2c; during the year there are 2c—a deaths and 
b+3c- 2a births, also o — A people come into the town and 
3a +b people leave it. What is the population at the end of 
the year? 


3. Solve the equations: 
(1) ta+de+4e=e74+1.  (2)2(z-1)-3(942)25-42. 


Set et) Db EC 


4. A gives B x miles’ start; 4 walks y miles an hour and 
B walks z miles an hour; how long will 4 take to catch 
up Bi [If you cannot do this question as it stands, put y —4 
and z —3, and then do it.] 


" 5. A is 10 years old and B is 31 years old; in how many 


years time will 4 be half the age of B, and how long ago 
was D four times the age of 4? 


6. A man walks z miles an hour ; how many feet does he go 
in a second? If x miles an hour is the same pace as one chain 
in y minutes, prove that 4vy = 3. 
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7. Four times a number is as much below 300 as six times 
that number is above 300 ; find the number. 


8. If 2—3-2z and y=3z-2, prove that 3z4-2y—5 and l 
that 2x + 3y-5z=0. Also, if v=z+ 12, find the value of y. 


16. 
1. If a= -2, 0-3, c=2, d=0, find the values of 
(1) (a+b).(b+¢).(c+d)2 (2) (a — by? + (b= e? + (c — ay. 
(3) a+2b(3 — ed -a(2b - ad} fen (4) Er irl 
2. Simplify (1) 2z— 1z-- 1(1—) — 9. 
22-1 2y-41 3s -29 


€ ae 

Bog 5» 10 
5 9 1 

©) 357 gg * 2-7 


3. Two consecutive odd numbers are such that three times 
the smaller is greater than twice the larger by 37; find the 
numbers. 


4. Solve the equations : 
(1) är - (1-27) 25 - 3(1--2). 
ER 


Ss 
Dee 
Ee 


SC 


9. A man buys 5 horses for z£ each and 3 horses for 
2» — 15£ each; he sells two of them for x+1£ each and the 
remainder for 85 — 3z£ each ; what profit does he make? 


6. A particle moves s feet in ¢ seconds, where s and £ are 
always connected by the relation s— 9001 — 167; find the 
distance it has gone after 1, 2, 3 seconds, and find the distance 
it goes in the 5th second. 
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7. State a problem the solution of which leads to the 
following equation : 
2(r—30)- 


Then solve it. 
8. A man walks from X to Y at 4 miles an hour, rests for 


two hours, and then walks back again at 3 miles an hour. If 
his walk lasts nine hours altogether, how far is Y from X" 


17. 
1 Hu dL t= —1, find the values of 
2) (a —c)(b — cy? E ot 
(1) ab 4- be 4- ca. (2) (a — c) (b — cy". (3) E TIT 


Ue or 4y 3 
2. Simplify (1) 3, E Si 


(2) z- 2[1 2 2(2 2) - 3(z — 1)] - Ta (2 — 2). 


3 3; 
(3) SE ae TEY EEN 


3. ABCD is a straight line and AB=BC; E is the middle 
point of CD. If 4D-2z-3y inches and AB=z — 4y inches, 
find the lengths of CD and BL. 


4. If the sum of two numbers is equal to twice their 
difference, prove that twice the greater exceeds the smaller 
by the sum of the greater and twice the smaller number. 


5. Solve the equations : 
(1) 2(z- 1) 425 - 3(2 - al 
t 4-40 


E a ATF 


(2) 5-84 


6. A man receives, as change for a five-pound note, 


g sovereigns, 2x + 6 half-erowns and 3z-- 1 shillings. Find 7. 
D.T. P... B 
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7. The perimeter of a rectangular field is 1lz —2y- 32 
yards, and its length is 5x — 22 yards. Find its breadth. 


8. A, B, C start with equal sums of money ; C receives 3£ 
from A and 4£ from B, and then has 2£ more than 4 and B 
together have. How much had each at first? 


18. 


1. (1) Add together 
(2a — äi -(a--b)y ; (3x —9)a- (2x - v); 
(ba — 22) — (3a — 2), 

(2) Subtract 

4(a—2b—c)—-3(2b-a+e) from 2(3c—a)—3(2a+6). 

a? + Day + y? — 27 
(c+y—z)(a+y+2) 
(D. as 2, y= 5 vL (2) $20, ¢= dE 

y 


2. Find the value of when 


3. The perimeter of a triangle is 3 feet; the greatest side 
is 9 inches longer than the least side, and the sum of the two 
smaller sides is 2 inches greater than the largest side. Find 
the shortest side. 


4. A man buys x eggs at the rate of 8 for a shilling and 
y eggs at the rate of 9 for a shilling, and sells them all at 
6 for a shilling. How many pence profit does he make? 


5. Solve the equations : 
(1) x- 5(1-2) -3(1 + 2a) 2 4 - 3(2z - 1) - 5(14 2). 


9g -1 1-32 3 9 
(2) Z=. (3) 5--4-3-7. 


6. In ten years’ time I shall be five times as old as I was 
eighteen years ago. What is my age now? 
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7. Tf shillings and «+7 half-crowns make up two guineas, 
what is the value of x? 


8. If the price of x£ a ton is the same as y farthings a lb., 
prove that 3z — 7y. 


19. 
1. Simplify 


aD. TD tex ` Su 
(1) esq) tag) tT (22-2). 
-1 2 -3 
(2) SE +a) -" +a. 
(3) 32y + ( — 2ay?) + (2x)? + ( — oy). 


2. It can be proved that the first « numbers of the series 
1, 2, 3, 4, 5, ... add up to 1z(z-- 1). Use this result to obtain 
the values of 
1424+34+...4+9410; 114+124+...4+19+420; 
100+101+...+199+200; 14+24+3+...4+2n; 
k+1,k+2,...k4+n; 

where 7 and £ are positive integers. 

3. If z —2y — 3 and 2y —2—4 and 2 - 2w—5 and w+1=0, 
find the values of (1) x, (2) x * y * 2. 

4. Solve the equations : 

(1) 3(1— 2) - 4(z- 8) - 0. 

(2) :2(z -:1) 2 :3(z- 2). 
zv+l g-i 2x 

ico: T 

5. The ages of three brothers are 8, 10 and 12 years, and 
their father is 49 years old. In how many years’ time will the 
sum of their ages be three-quarters that of their father! 
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6. A boy counts 2 marks for every sum he gets right 
and -1 for each that he gets wrong. After doing 25 
sums, he finds he has 29 marks. How many did he get 
right! 

7. If a train is z feet long, how many seconds will it take 
to cross a viaduct, of length y feet, if it is travelling 2 miles 


an hour. First do this question for the case when «= 150, 
y = 550, z= 30. 


8. Prove that 1, — 3 and 2 are the solutions of the equation 
243 + 3(1 +27) = 8x. 


20. 
1. ID 4-1, b= -2, c=1, d=0, find the values of 
(1) abc — abc? + (abe). (2) a(b — e) -- d(a — c). 
2. (1) Subtract the sum of 2a(a 4-5) — 0? and 3a? — 2b(a — b) 
from the sum of 3a? — 2ab — 0? and 2a(3a — b) + 207. 


(2) What must be added to 4a?— 6ab- 30? to obtain 
5a? + 3ab — 1071 


M Dic 2% 3y say 

3. Simplify (1) j $m ES 
pos? 2r —1 9 9-29 
6y 9y 12y 


4. If the length, breadth and height of a rectangular block 
of stone are x feet, y feet, z feet, and if its weight is w tons, 
you are given that w=2eyz. Find the height of a block that 


. weighs 150 tons if it is 4 feet long and 3 feet wide. 


5. By.selling a horse for 60£ a man gains five times as 
much as he would lose if he sold it for 42£. What did it 
cost him? 


E CN 
WK: t E. 
"d f 
de BE 
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6. Solve the equations : 
(1) L:2z - 3:4 2052 4 1:2. 


arl fe Go ÄR 
9 a NM EE Oe 
(2) 5 2 3 4 
" 1:5 


7. A room is 25 feet long and 16 feet wide, and the area of 
the four walls is greater than the area of the floor and ceiling 
by 143 square feet. Find its height. 


8. Find z in terms of a and b if 
(1) ax — b. (2) bz+a=0. 
(3) ax 4 b — bz 4- a. (4) a(z — 1) -b(z 4-1) « 0. 


PAPERS 21-30 include 
ACF. and L.C.M. of single terms; multiplication and 
division ; simultaneous equations ; graphs of simple 
functions; fractions with monomial denominators. 


~ 


21. 
1. (1) Multiply 423-2a2-2+1 by 3a2-2¢-1. 
(2) Divide 324-2? —52?-x--2 by z- 1. 


ERU z—y 9 wy 
d M "— s- 6 
E32 1,0, SINE 


, find the values of « when 


3. A lends 3z-2y-3z£ to B, 5y-—24+2£ to C and 
10z —224£ to D; they agree to repay him at the end of a year 
with 25 per cent. interest ` how much will A receive? If D 
goes bankrupt at the end of the year and is only able to pay 
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ten shillings in the pound, how much money does 4 lose 
altogether ? 
4. Solve the equations : 
E 
(2) (@+ Nene (1 — g) (2 - x). 
v- d © 


WES 


rtl 


5. Prove that the difference of the cubes of two consecutive 
integers exceeds three times their product by unity. Verify 
this for the numbers 5°, 6°. 


6. If y «2x - 3, find the values of y when 
229, QNNM 3, 
and represent them graphically. From your graph read off 
the values of y when z—3, —$, 4. 


7. A bag contains x sixpennies, z shillings and 2g — 3 florins, 
and its contents are worth 3.£. Find the value of z. 


8. A man walks from X to Y at 4 miles an hour, and 
returns the next day to X at 34 miles an hour, taking an 
hour longer for the journey than on the previous day. How 
far is it from X to Y! 


22. 
1. Simplify 
(1) (z4- 1)(z- 2) - (xz - 1)(z 3) - (1 - 2) (z - 1). 
(2) (z* —25-- 2? + 92) + (a? +2). 
Check your answer to each for the case x= 2. 


2. Find the H.C.F. and L.C.M. of 9a?xy, 6a?x*?, L5aty? ; 


and simplify d. las 
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3. A man walks out z miles at 4 miles an hour and back 
again at 3 miles an hour. Find his average pace. 


4. Solve the equations: 
(1) 3(z- 1)(z - 2) 2 (1 —2)(1 - 32). 


EE 4 


(3) zi Aus H, 2x c y — T. 


5. What integral values of æ will make each of the 


2 x 
expressions = -1l and 13 -5 greater than 8? 


6. If a, b, c are three consecutive integers, prove that 
ab + be = 20? and that a2- 202+ c? has the same value what- 
ever @ is equal to. 

7. If A gives B 12 shillings, 4 will have left $ of what 4 


and B together have. If B gives 4 6 shillings, 4 will have 
twice as much as B. How much has each? 


8. In a college made up of scholars and commoners, one- 
fifth of the number of commoners is greater than the number 
of scholars by 6, and six times the number of scholars exceeds 
the number of commoners by 40. Find the number of each. 


23. 
1. Prove that 
(1) &-3)-y)-2-y. Q)ecyy-s + day e y 
(3) («- y 2? - 2ay + yf. 
(4) (22 +y 9)? - y +Y) - LW ys 
and simplify (a + y) (x? — ay + y?) 
9. State in words the results mentioned in parts (1), (2), 
(3), of Question 1. | 
RBAN. M'S HIGH 


Ba WEA Vid re. 
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3. A room is æ feet long and y feet wide: a carpet in the 
middle of the room leaves a margin 2 feet wide all the way 
round. Find the area of the margin. 


4. Solve the equations : 
(1) (v@+1)?+0?+1=(%-1)?+2?- 1. 


ox drett? 


(3) de+5y=1; 2%4+3y4+1=0. 


5. A force of 600 is made up of three divisions ; the second 
division is half as large again as the first, and the third less 
by 50 than half the second. How many men are in each 
division ? 


of y when 


a D, 4, 3, 2, bg Opus 9. —3, 
and represent them graphically. From your figure read off 
the value of y when «= 3 and the values of z when y= 


7. Prove that the difference of the cubes of two consecutive 
even numbers is less by four than three times the sum of 
their squares. 


8. A man saves annually one-fifteenth part of his income. 
When his income is increased by 150£ a year, he saves one- 
twentieth part. If this is £2. 10s. more than before, find his 
original income. 


24. 
1. If z—a— 2b, y=2a-—b, prove that 
- Zen +y2=02+2ab+ and that ane get y. 


2. Cis the middle point of a line 4B and D is any point 
on AB. Prove that 4D?+DB?=2AC?+20D% [Let AC 
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equal z inches and CD=y inches, and express each side in 
terms x and y.| 
3. Simplify ` 
(1) 2z(z - y) - 3a(s - |y - a] - 2y) + (£ - y)’. 
(2) 1(3z- 1)-1(5x — 8) 4. 
4. A man buys x-y horses for ~+y pounds each, and 
a —2y horses for 3y pounds each; he sells them all for 2 — y 
pounds each. How much profit does he make? 


5. Solve the s 
() onge? 
(2) 4x — 1(z 4- 4) - 41. 
(3) 4x —2y = 4y - 5by —z +y- 3. 

6. One angle of a triangle is four times another angle, and 
the remaining angle is equal to half the sum of the other two. 
Find the three angles. 

7. a, b, c, d are four consecutive integers such that cd 
exceeds ab by 54. Find the value of a. 

8. Draw a graph to show the values of the expression 
2y—3 as v varies from —1 to +4, and read off from the 
figure the value of z when the expression is equal to 4. 


2D. ` 
1. Divide the product of 2? — 3z + 2 and 2? — 2g - 3 by 2? - 
Check your answer for the case x= 4. 
2. If 27 - y — 1 and ärt 2y — 3, prove that 7+ 2y — 17. 
3. What is the next whole number above (1) 196, (2) 2? 
that is a perfect square, z being an integer ? 


If a, b, c are three consecutive square whole numbers, prove 
that a? — 20? + ° = 
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4. Simplify (1) z(z4- 1)? -a?(z-- 1) - (z - 1)(z - 1). 
(2) (14-2)[1-z(1-2) - a] - (1 - zx) (1 4 z?). 
àr-9y -W A9 
(3) Zen —- "Së 
5. A man spends annually five times as much money as he 
saves. If he spent 40£ less each year he would save one- 
quarter of his income. Find his income. 


6. Solve graphically the equations y= 2z — 5, x= 2y + 1, and 
check your result algebraieally. 


7. Solve the equations : 
(1) z(z- 1)(e-2) = (z - 5) (2+ 1). 


8. A and B have to pay a bill of Lë 2s. ; Æ can pay it if 
D gives him one-quarter of what he has, and B can pay it 
if 4 gives him one-third of what he has. How much has each? 


26. 
1. Find the square of 2a — 3y. 
Of what is 252? — 30zy + 9y? the square ? 
How much must be added to 92?-- 4y? to make it a perfect 
square, and what is its square root? 


2. From the sum of 1c — 1y--22 and 2z- lz subtract the 
sum of y — Är and 2z- 1;. 
Check your answer be putting 2-6, y=3, 2—4. 


ne 


3. If Y=5 5; find t in terms of y. 


715 find the value Gë SH 


(2) If b 3, find the values of x? + E and 3 CH 


4. (1) Hz - 
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5. Solve the equations: 
2 3 
Newer 
(2) 3x- 5y=4; 2(8-2)-3 2. 


6. If the sum of two fractions is unity, prove that the sum 
of the first and the square of the second is equal to the 
sum of the second and the square of the first. 


7. Draw the graph of the function (z— 1)(z- 4) for the 
range z— —1 to z—6. Read off from your figure the least 
value of the function and also the values of x for which the 
funetion is equal to 2. 


8. Winchester is 66 miles from London. A train leaves 
Winchester for London at 9.10 a.m., and travels 40 miles an 
hour; at 9.25 a.m. another train, travelling 44 miles an hour, 
leaves London for Winchester. How far from London will 
they meet! 


27. 
1. (1) Divide #?+2°-2 by x+a7+1. 
(2) Simplify 
(a+b 4- c) (ab + be + ca) - (a+b) (b 4- c) (c +a). 


2. A stone, when dropped, falls 167^ feet in é seconds. 
How far will it fall in 3 seconds, and how far in the fifth 
second % 

One second after the first stone is dropped, a second stone is 
let fall. How long after the second stone has started will it 
be 80 feet behind the first? 


3. If 2—3, y=—2 are the answers to the equations 
2+ay=5; ba+y=", find the values of a and b. 


= 
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4. Solve the equations : 
(1) '01 (2z - 4) 2 $ (x - 2). 
3z—-1 2x43 v-20 


(2) d «c fe 


5. 0, A, B, C, D, E are six points on a straight line such 
that 45b — BC—-CD- DE. Prove that 


OA? + OB? + OD? + OE? = 40€? + AD? + DE 


6. x and y are two whole numbers, such’ that when z is 
divided by y the quotient is 4 and the remainder 5, and when 
10y is divided by x the quotient is 2 and the remainder 4. 
Prove that är — 9y is a factor of z — 3y. 


7. The function a(7? — 1) - bx is equal to 3 when z—1 and 
to 12 when z—2. Calculate o and b, and draw the graph of 
the function from «= —3 to z—2; read off from the graph 
the values of x for which the function is equal to 7. 


8. Find the fraction which reduces to 1 when 1 is added to 
the denominator and reduces to 2 when 2 is added to the 
numerator. 


28. 
1, (1) If 27 - 3y —4 and 3¢4+y=1, find the value of E 
(2) Divide 
(x +a)(x — 2a) + (x + 3a) (z — a) — (x + a)? by z- 3a. 


9 
2. Simplify (1) DE rod a 


(2) (22-1) SEN 


3. B is the mid point of the line 4D and C is the mid 
point of BD. Prove that i 
AD? — AC - CD? — AC. BD+ AB. BC. 
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4. If x half-crowns and y shillings are worth twice as much 
s y half-crowns and æ shillings, and are also worth 12 
shillings more than (æ +y) shillings, find the values of « and y. 


5. Solve the equations : 
(1) :01(z - 5) 2 :24(8 - 2). 
aa 271 Pari z-—10 l-g 
Al CC 


6. Draw the graph of the function i(x— 2) (x + 2) between 
1—4 and z= — 4, and read off from the figure the values of x 
for which the function is equal to 2. 

7. A man is engaged to work for 40 days; he is paid 
four shillings a day when he works and is fined one shilling a 
day when absent. At the end he receives 6£. How many 
days did he work ? 


8. If z men take y days to finish a certain job and if a 
women do as much work as b men, how long would z women 
take ? 


29. 
1. (1) Divide zê- 642* — 4x? +256 by 2-2. 
(2) Find the continued product of 
rot: Paty; gv 


2. Solve the equations : 


a+1 “2-4 x-4 
a c 


(2) 9y -y — 3 = 3y - x + 4 = 5x - 8y — 4. 


3. If the straight line AC is bisected at B and is produced 
to any point D, ‘prove that BD? + CD? = A P? +2CD. BD. 


4. A is 35 years old, Bis 7 years old. In how many years’ 
time will 4 be twice as old as 5* È 


» E ei 
30 TEST PAPERS IN ELEMENTARY ALGEBRA 
1 4-22 4- /1 — 42? 
5. (1) If Dr = 2, find the value of 1 ft PPP. 
(2) If 3z—9—9 and x-2y=8, find the value of 
ag ME: 
EE b F zh 
6. Simplify 
(1) (z - 2)(z - 3) (x 4- 5) - (z+ 1)?(z 4- 4). 


Za hb Oe ec—9299g 
9 EOM , 
(2) ab be de ac 


7. On a railway the telegraph poles are placed a yards 
apart; if a train passes y poles in a minute, find the speed of 
the train in miles per hour. 


8. A messenger starts on an errand at 35 miles an hour; 


40 minutes later a boy bicycles after him at 14 miles an hour. | 
Where will he overtake the messenger ? 


30. 

Si 
x 
(2) Divide 1— 625-529 by 1-22 +422 


2 
1. (1) Multiply Du dr by 24+1+4 


2. ABCD is a straight line. If 4B and CD are of equal 
length, prove that 4D? — BC? — 44€ . CD. 


3. The first man home in a steeplechase gets 100 marks, 
the next 99, the next 98, and so on. How many marks 
will (1) the 10th man, (2) the 35th man, (3) the ath man 


get? 
4. (1) Find the por, of 4022428, 6022422, 395874. 


see 9—1 2:44 8—9z 
2) € ec es 
(2) Simplify ; e *-3 


Ta. 


1 
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5. Solve the equations : 
(1) 3(2z - 5) -5(4 - 2) 2 3a +1. 
ay y 


Eug Jom 
(2) 5 “aude eae oz — 2y — 5. 


6. Find a number between 700 and 800, such that its 
excess over the number formed by reversing the digits is 3 of 
the original number, the sum of the digits being 18. 


7. How many minutes is it before six o'clock, if an hour 
ago it was twice as many minutes past Tour? 


8. If a, b, c, d are four consecutive odd integers in as- 
cending order of magnitude, prove that bc-ad=8 and 
ac — bd 0? — c?. 


PAPERS 31-40 include 


Easy factors; graphical solution of simultaneous 
equations; quadratic graphs. 
31. 


1. (1) If 2—3a - 5 and y=7-2a, what value of a will 
make z and y equal ? 


(2) If Ae ji 8y — 5 and 3z+Ty=4, find the value of S 


2. Simplify 
2 | 42 
(1) Bee ig ae, 
y c ay 
9a+2b-—c 3a+b0-2e a — 5b 
pi dm o : 
(2) "pee. ac bc 
3. Find the factors of 
(1) 323yz — 2f? + 62?4?. (2) 2? - 112 4- 28. 
(3) 4a? — 902. 
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4. If you have 2a+36 coins, of which a—46 are half- 
crowns and the rest shillings, what is the value of the coins 
in pounds? 


5. Solve the equations : 


Eu 
(2) (z-- 1)(2 - 2) + (3 - 2) (2z - 1) 2 (z+ 2) (x — 3). 
6. A man walks up a hill at 2 miles an hour, and then back 


home at 5 miles an hour; he takes 4 hours 19 minutes 
altogether. How far did he go? 


7. Prove that the difference of the squares of two con- 
secutive integers is equal to the sum of the integers. 


8. Prove that the equation 
(22 t 1) (z-- 3) - (z - 1) (3 + 2) + (£+ 2)2=3(4z + 3) 
is satisfied by every value of z. 


32. 7 
I (0D.To (a+ 2b)z + (2a — e)y + (c — b)z 
add (z — 2y)a + (z — 22) b + (2y — che 
(2) Add together 2(a—-1)+1(1+8); 3(3a-5b)¥ , 
a+b—-1, EIN 


2. (1). Divide zt- T9??? +yt by a2+ 3ay +4 GE 
(2) What are the coefficients of 29 and a? in the ex- 
pression (Det — 3a? — a? + 1) (323 +22 — a — 2). 
' 3. Find the factors of 
(1) aa - 2by — 2bæ + ay. (2) a? — 12g — 45. 
(3) 222 — 1842. 
4. A clock loses z seconds a day ; it is set right at noon. 


What time will it show when the real time is y minutes past 
z o'clock the same day ? 
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5. A man bicycles from 4 to B at 12 miles an hour: he 
takes 20 minutes longer over one-third of the distance than 
over one-fifth of it. How far is it from 4 to B? 


6. If y=ax(e+1)+6 and if y=3 when w= —2 and if 
y=2 when z—2, find the value of y when z— 3. 

7. Solve graphically the equations y=32-2, y-1-—9y, 
and then solve them algebraically. 


8. 4 can check the answers to 30 questions in 12 minutes, 
and B can check the answers to 25 questions in 15 minutes. 
If they both set to work together, how long will the checking 
take for 850 questions! 


33. 
1. (1) Divide a5— 2623422024 24-4 by o Ae 9 
(2) Multiply a?- (b — cy by a?+(b+c)2. 
2. Find the factors of 


(1) 22 — ay + 2x — 2y. (2) 23 ca? c a 4 1. 
(3) a? — 15z + 54. (4) 74? — 222, 
3. Simplify 
v (1) eya E 
j^ 3a De. 10’ 


(2) 8? 4- (s — a? + (s - by t (s— oy, 
f 25—02-4-b4- c. 


4. A bookshelf is long enough to hold x books of one size 
or y books of another size. If a books of the first kind and b 
l 
»ooks of the second just fill it, prove that vut l. 
5. Solve the equations : 
St Ze | 


34 TEST PAPERS IN ELEMENTARY ALGEBRA 


6. Two railway routes between two towns differ by 1 mile. 
A train travelling 48 miles an hour by the longer route takes 
4 minutes less than a train travelling 45 miles an hour by the 
shorter route. Find the length of each route. 


7. B is 5 miles due east of 4; 4 walks 4 miles an hour 
due south, and B walks 3 miles an hour due west. Find 
their distance apart after x hours, and prove that their 
distances apart after 36 -y minutes and 36.-y minutes are 
equal. 


8. Draw the graph of the function (x+ 1)(æ-— 2) between 
t—b5 and «= —4, and obtain from it the values of x, for 
which the function is equal to 8. 


34. 


l. Simplify (p+q)(q+#)-(@+y)(pt+y) - Cn *v)(a - v). 
2. Solve the equations : 


(1) GE SE (2) 07 (x -:3) 2-2(12 — 2). 
lg yaa Zeil 3y+1_ 
(3) a, ee d 5 Brace 
3. Find the factors of 
(1) 5a? — bax — 3x + 3a. (2) (x — 4)(x — 5) - 2. 
(3) 3a? — 27. 


4. Two trains start at the same time to run from 4 to B 
and from B to A respectively; they meet after 21 hours, 
and the first train arrives at B 1 hour later. Find hol long 
the second train takes over the journey. 


5. Solve graphically the equations : 
5z- 2y=7; 2x45y-—6. 
Check your result algebraically. 
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6. Find a quadratie function of z which has the values 
0, - 1, 2, when x equals 1, 0, -1 respectively ; and prove 
that the function is zero when z equals — 1. 

7. One man leaves 4 at noon, walking 4 miles an hour, and 
a second man leaves B at 1.45 p.m., cycling 12 miles an hour. 
The distance from 4 to B is 31 miles. Where will they 
meet ? 


8. If s=ut+3 fe, find f when s=150, «—10, t=5; also 
ld u, if s= 100, t=8, f— 11. 


35. 
1. (1) Simplify 


(a — b) (e — y) (a b) (x 9) - (a — 2) (b y) - (a y) (b 4-2). 


ROS aa Aë 
(2) Prove that m y = 22y. 
v=} tty 
2p- 1 1-4 


2. (1) Multiply 


med 
EE 9 
ae tie by 12. 


ary 42-5 


uid. c —3 
(2) Simplify 3 - a T 37 Gay 


3. The sum of the squares of the first n positive integers is 
gu(n+1)(2n+1). Use this formula to write down the values of 
(1) 12+ 274 3? 4- ... 1-9? 4- 107. 
(2) 20? + 21? 4- 227+ ... 4+ 29? + 302, 
(3) à? (a. 4- 1? - (a +2} +... + (24%. 
4. Put into factors : 
(1) b(6a — 3b) + be — 2ac. (2) v(x-- 1) 4 (x - 4) (a — 3). 
(3) (z--1)?-(z41)(22—-3). (4) (a+ y - 94. 
5. z£ is distributed between 4, B and C. A receives 


twice as much as D, and C receives 10£ less than 4. Find, in 
terms of z, the amount C receives. 
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6. Solve the equations : 


(0)3Gx-14223,02-2. — Q) £- 


22-4 $99 do 
(3) —3 "9r Cie fat) 


7. One-fifth of the length of a post is in the mud, one-half 
of its length is in the water, and the part above the water is 
4 feet longer than the part in the mud. Find the length of 
the post. 


8. Some boys were given a certain number of oranges to 
divide between themselves. If they took ten each, there were 
three left over, but there were four too few for them to have 
eleven each. Find the number of boys. 


36. 


1. If y—27—3 and z(z—-9)-1, prove that 
a? —3¢+1=0 and that y2 =5. 
2. Simplify (1) (z— 1) (z- 1? - 22(x 4- 9). 
Zu At — 3x 
(2) Se SMS 


4 2 5 

3. (1) Divide zi 2*5 1 at by a2 +ay4+ 472. 

(2) Muitiply 
3a(a—b)—2b(2b—a) by 3(a-6)-—2(2b-a). 

4. ACBD is an oval track x yards in perimeter ; C divides 
one of the arcs 4B in the ratio 2:3, and D divides the other 
arc AB in the ratio 3:7. If the two ares 4B are of equal 
length, find the length of the are CBD, and the difference 
between AC and BD. 


5. Find the factors of ; 
(1) (x+ 4y) — 3y (3x — 29). (2) BaSyt — 152?y. 
(3) 62? Fx — 1. (4) a? — (x — 3yy. 
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6. If a, b, c are three consecutive integers, a being the 
least, prove that 


(1) 2b=a+c; (2) aà--2c—0? 43; (3) i(ab4 bo) 
is a perfect square. 
7. Solve the equations : 
(1) :3(z — 1) 4- :02 (x — 4) = :05. 


8. A train leaves P for Q at noon, travelling 32 miles an 
hour, and, when it has gone ten miles more than half the 
distance, meets a train which left Q at one o'clock, travelling 
40 miles an hour. Find the time when the second train will 
arrive at P. 


37. 
1. (1) Simplify 2? - 1+ iz(x-- l)(z - 3) + 1(z — 1)? 4- 1a. 
(2) Divide 2?--953--81lz by 2? - 34-9. 


2. A has x shillings and B has y shillings. How much 
must 4 receive from B in order to have twice as much money 
as Bt 


3. Simplify (1) 2(9z — 1) - 1(1—- 22) - 1 + 1z. 
1-3 9 
2 SE + - (245) 
(2) E Sa) ; 


4. (1) Find an integral value of x which makes 7z—1 
greater than 24+9 and makes Sr 3 less than 
5z 4 9. 

(2) Find the least integral value of y for which the 
expressions z4-2y — 1, 2n — y + 4, Ty — 5x — 2 are in 
descending order of magnitude; and determine 
the limits within which « must lie for this value 
of y. 
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5. Find the factors of 
(1) 32? — 62 4- 3. (2) ay? — 4a*y? + Dat. 
(3) (a+ 2b — 3c)? - (2a -b+ bc. "(E 6 (x? — 1) - 5a. 
6. Solve the equations: | 
(1) z(z4- 2)(x - 5) 2 (x 4- 1)(a EIN 
(2) $(z-3)*3(y- T)-2-y -3(5o 9). 
7. A housemaster spends four guineas on golf balls at 
2s. 6d. and 2s. for his house, which contains 38 boys. 


If each receives one, how many get the more expensive 
kind? 


8. If a cricketer scores 72, his average will rise by 3; but 
if he only scores 6, it will fall by 3. What is his present 
average ? 


38. 
1. (1) I 2-3, y= —1, z= —2, prove that 
a3 + Y3 + 28 = Bayz. 
(2) If z—y —2, prove that 2? 4-22 =y(y? — äech, 


2. I 2—3 is one answer to the equation 


a= Dee woe 


gk 9D mo 
find the value of a. 


3. If z miles in y hours is the same pace as p feet in 
q seconds, find in its simplest form an equation connecting 
P, q, gé y. 
4. Find the factors of 
(1) 2$? — 112 4- 24. (2) a? - 11z—- 42. 
(3) 22? — 1842. (4) 22--z 4 1. 
(5) 2? 4- (a — b)z — ab. 


TEST PAPERS IN ELEMENTARY ALGEBRA 39 


5. Find a quadratic function of x which vanishes when 
z—3 and takes the values —3, -2, when æ equals 1, 2 
respectively. 

6. For what value of x is 22? + 3x — 1 a factor of 

Zitat än — 51 

7. Ina certain congregation there were three times as many 

women as men. Three men went out before the sermon, 


leaving four times as many women as men. How many men 
stayed for the sermon? 


8. In exchange for z sovereigns a man may be paid either 


y half-crowns and z florins, or Z+ 10 half-crowns and 2z- 25 


florins, or z — 8 half-crowns and = florins. Find z. 


39. 
1. Assuming that the sum of the cubes of the first » integers 


2 
is equal to E , find the values of 


(1) 134+ 284 39+ ... 83498; 

(2) 10®+ 119+ 129+... + 20°; 

(3) + (a - 1 - ... c (a +7 + (a - 89, 
where a is a positive integer. 


2. Prove that 
(1) z2-z-5$-9y-(z-y)(z-9- 1). 
(2) (æ - 2y)(3z + y) - (är — y) (£ + 2y) + (£ + 2y} + 4? 
= (a - 2y) (x — 3y). 


3. B isz years older than 4; two years ago he was four 
times as old as 4, and in five ee time he will be three 
times as old as 4. Find 2. 
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4. Find the factors of 
(1) 23 2? 4-2 4 1. (2) ay? — Lies — 2422. 
(3) (ab — cd? + (ac bd). — (4) (obt cd)? — (ac + bd y?. 


9. A man has an average of æ runs for y innings. How 
much must he make in his next innings, assuming he gets out, 
so as to increase his average by one run ? 


6. Solve the equations: : 
(1) 3(z- 1) - 2(3- 52) « 1a 4- 4. 


Torra 
SES 


e? 
(2) 3 abe 11. 

7. Four pounds of coffee cost the same as three pounds of 
tea. If the coffee cost threepence a pound less and the tea 
twopence a pound more, five pounds of coffee would cost the 
same as three pounds of tea. Find the price per pound of 
each. 


8. A cyclist sets out from X at 16 miles an hour, but is 
delayed for 20 minutes by a puncture, after which he proceeds 
at 12 miles an hour. A motorist who left X one hour after 
the cyclist, and averages 20 miles an hour, passes him 
325 miles from X. Where did the puncture take place ? 


40. 


L A body travels 5¢+2 feet in ¢ seconds. Find the 
distance it goes in (1) 3 seconds, (2) the fifth second. 

If it travels z, y, z feet in a, 20, 3a@ seconds respectively, 
prove that 5x 4- z= 4y. 


2. Multiply 2? +2% — 3 by 3? — 3x — 10 and divide the result 


by æ- 6x+5. Find the value of x for which z? — 6x+5 is 
the square root of the product. 
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3. Simplify 


2 15ab- 14ac /2 WM? 
2) Ze Ee : 
(2) gv bc x za + gg dE 


4. Find the factors of 
(1) a? — ab + be — ac. (2) (x - y? — 2a(x — y). 


(3) 1222 + Bay — 124. (4) a? — A 


5. When a man is walking z miles an hour he takes y steps 
a minute, but if his pace is p miles an hour he takes q steps a 
minute. Find in inches the difference between the lengths of 
his stride in the two cases. 
2 
6. Solve the equations : 


r—9 2444 
iy 340 
ED T piaia 


U pty 4 y+? 
7. Find a fraction which reduces to j when 1 is added to 
the numerator, and to } when 10 is added to the denominator. 


8. There are two roads from 4 to B. Two men set out at 
the same time from 4 for B by different routes and return the 
opposite way they went; they travel 10 and 12 miles an hour 
respectively. If they pass each other ten miles from P, and 
if one man arrives home 55 minutes before the other, find the 
lengths of the two roads. [There are two cases. | 
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PAPERS 41-50 include 


Fractions; harder factors; H.C.F. and L.C.M. by factors ; 
simultaneous equations in three unknowns. 


44. 


1. (1) Prove that (1 +5) T (1 +2) is the cube root of 


a? b3 
(2) Find the value of 252 -— Am — 2y? —2—3y — 1 when 


2y+ lis substituted for z. 


.2. If s="*" 4, find v when s—50, u=8, t=4, and find f 


when s=210, u=10, v=18. 


3. The lowest scorer in a shooting eight made z points. If 
he had made y points, the average of the eight would 
have been z points. Find the actual total made by the 
eight. | 


C. Find the factors of 


|! (1) 822 — 2% — 15. (2) a+ y? — 224 9. 
(3) 6a? — 20c + a (4c — 3b). (4) 6-2-2. 
5. Simplify 
(1) ( 2 ee )+( 2. 1 ) 
+l et? 1+3 £42 
3 5 1 


H E E o 
Or aiio 3x491 85:415 
4x 2 3 

ES Pages Sag 
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6. A is twice the age of D: in 14 years’ time their united 
ages will be five times D's present age. How long ago was 
A three times as old as 5? 


7. A, B, C, D are any four points in order in a straight 
line. Prove that 4C. BD=AB.CD+ BC. AD. 


8. The value of twenty-three coins, part of which are 
florins and the rest half-crowns, is 21 guineas. How many 
half-erowns are there ? 


42. 
1. What value of z, other than zero, will make 
zi — 23 Bai — Tx — exactly divisible by 2? — 3x - 11 
2. Prove that 
(zy (y 29 (i2? -3(0- 9) x (2) 
=+ y +2) (à? + P +22 — ya — zm — ty) 
— 9 (x3 4- y? + 2 — Say). 
3. Find the factors of | 
(1) 22 + bay + 6y? +2 + 2y. (2) at — 132? + 36. 
(3) 224 E + 2. (4) 5a? + 8zy — 49. 


4. Solve the equations : 
+3 ett 2x10 
UU zcaterä" ri 
(2) 2-29—5;. 2y* 5-5; $ 4-224. 


5. If z miles an hour is the same speed as l yard in 
t seconds, find the numerical value of æt. 


6. A man buys a pony and trap and harnesss for 48£ ; 
the pony costs five times as much as the harness, and the trap 
cost one-third of the price of the pony and harness together. 
Find the cost of each. 


bes EEM 
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7. If a, b, c are three consecutive integers, prove that 
9D? — ab 4- bc ten 4- 1 and that a2+¢2 is always greater than 272, 


8. A man has to transport 16 tons of goods in carts and 
waggons: he finds he will require either 8 waggons and 12 
carts, or 6 waggons and 15 carts. How much does each hold? 


43. : 
L If v=u+/ft and gc MÉ EU, prove that 


s= SC and that 0? =u? + 9fs. 


2. If ee find in terms of a, b the values of 


le and Z? 
l-g bata 
3. (1) Find the L.C.M. of a — x, 0 bz--4, x- 169, 


tee ZE kä La 
(2) Simplify HIT. 


4. ACBD is a straight line, and 40-7, ABS AD=5. 


If O is the mid point of 4B, prove that OB? = 0C . OD. 


5. Solve the equations: 
oc 2x 
(1) eel toe 
(2) 25 y-324y—z—2y 4 24-2, y —2=6. 
6. Find the factors of 
(1) (14-2? (14-355) - (1 3 22) (1 +y). 
(2) at — 2622 + 95, (3) a*- 97 
T. 4 leaves X at 9 a.m. and arrives at Y at 1.90 p.m. ; B 
leaves Y at 10.30 a.m. and arrives at XY at 2.30 p.m. ; each of 
them walks at a uniform pace. At what time do they pass 
each other ? 
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8. A number of two digits is + of the number formed by 
reversing the digits. What is the number? Give all the 
possible answers. 


44. 


1. If a=22-yz, b=y?- Gë —- ay, prove that 
b-a? ca- ab-@ 


ay + bz 4- cx — 0 and that = 7 E 


2. Simplify 
9g 3x £ 
A Keen WE CES? 
(2) q?—4z43 dunt, ot 10721 
g-—1r4-10^ 22-3242 ` "C MEE aa 


3. If the interest on x£ for y years is z£, find the interest 
on c shillings for b months. Give the answer in pence. 


4. Find the square root of 
(a? + än — 10) (z? + 2% — 15) (a? — 5x + 6), 
and the L.C.M. of 22 + 3z, 4? — 9, a?-- 4x - 21, gt — 49a. 


5. A sum of money consists of half-crowns and florins. lf 
the florins were half-crowns and the half-crowns florins, the 
value would be one shilling less, and if the half-crowns were 
sixpennies and the florins were crowns, the value would be 
four shillings more. What is the sum of money ! 


6. Solve the equations : 
Be 947 x44 


aeos s 
är H 2+1 

Dy ee ES A, 

(2) — Bon 


7. Prove that z(9? 22) - y(2 — 9?) * z(a2— 142) is unaltered 
in value if z, y, z are increased by equal amounts. 
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8. I borrow equal sums for a year from 4, Band C. 4 
asks no interest, D asks 5 per cent., C asks 3 per cent. per 
annum. At the year's end I have to pay 77£ in all. What 
did I borrow from each ? 


45. 
1. If a+b=3 and ab — — 2, find the values of 
(1) E (2) a? + 2ab +62, 
(3) a? 4- 22, (4) a3 + 03, 


[Do not try to find the values of a or b separately. | 


2. A certain expression is divided by 2#2-32-1; the 
remainder is 2z —1, and the quotient is 2z--1. Find the 
remainder when this expression is divided by z —1, ~- 


3. A boy is 4 years old and his father's age is 40. After 
how many years will the father be three times as old as his 
. Son? 


4. Find the factors of 


(1) c(z y) 2 ay — e. (2) (z — 1)? - (x — 1)(2z 4- 1). 
(3) 32? — 11x 4- 10. (4) oz — 16ay2z, 
5. Simplify (1) D CN 

(2) (242 5) (o- 541). 

© gat 


6. A has z£ and B has y£; if A gives B 3£, B will have 
twice as much as 4. Find a relation between z and y. 


TEST PAPERS IN ELEMENTARY ALGEBRA 47 


If A and B had between them 30£, find how much P had 
more than 4 at the beginning. 
7. Solve the equations : 
z4-2y 932-2 ` 
(1) B = 8. 
(2) W-y=5; 2y-243—-0; 22-v—0. 


8. A, B, C earn between them 9 shillings a day » B earns 
sixpence more in 5 days than C earns in 8 days; and 4 earns 
in 7 days 3 shillings more than B and C together earn in 
8 days. How much does each earn daily ! 


e 


46. 


1. A bicycle wheel makes x revolutions a minute ; how 
many seconds does it take to turn through y degrees! If the 
bicycle travels a miles in b hours, what is the length in feet of 
the circumference of the wheel ? 


2. (1) If z—2a — b and y —a * 2b, find in terms of a, b the 


E 1 3 2 
value of (s (A 
ay “-yY -y vy 


a—b 2a — b ; 
(2) If SE and E find in terms of a, b the 
value of “—”. 
v Ty 


3. Find two consecutive numbers such that one-seventh of 
the smaller is less by-5 than one-fifth of the larger. i 


4. (1) Find the L.C.M. of 157? — 60; Za är BD: 5a?+5z. 


(2) What is the least expression by which 
(x2 — x) (a? — 1) (a? + Tx +6) 
must be multiplied to make it a perfect square ? 


i der Aë 
Ec 


a o 


48 TEST PAPERS IN ELEMENTARY ALGEBRA 


9. Solve the equations : 
1 1 -4 342 9-2 
(377 TE 
(2) 2(z-1)-3(y-3)212; D(z- 1) 4- 3(y - 3) - 9. 

6. A man’s average is runs for his first p innings and 
&-Fy runs for his total number p--g innings. What was his 
average for his last o innings? 

7. A number consists of four digits, the first and last digit 
are the same, and the digit in the ten place is three times the 
digit in the hundred place. Prove that the number must be 
divisible by 13. 

8. The price of a wine being raised 10 shillings a dozen, 
4 dozen now cost the same as 5 dozen cost before. Find the 
original price of the wine per dozen. 


47. 
1. If 27-3y=1 and 3z4- 5y —2, find the value of i| 


2. (1) Divide z*--4z--3 by 232—9z4 3. 


(2) If y= = and if #8’ =a?—1, prove that 


Y+y+Ty=1. 
3. In z years’ time, 4 will be p times as old as B will be : 


B is now y years old. What is 4s present age? Give a full 
explanation. 


4. Find the factors of 
(1) 2 + a4 +43 + 92, (2) (3a — b? — (2a 4 c2. 
(3) a? — b2 — c? + Qe. (4) 824 — 182? + 9. 
(5) x — (2a — 3b)z — 6ab. 
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5. How many minutes is it before 12 o’clock, if 20 minutes 
ago it was three times as many minutes past ten ? 


6. Simplify (1) (i39 0). Bai) 
(2) (22) ( — ay) (- zy Qa) 
= Enare 8-2] E Leg ECH 


7. Find two numbers such that one-tenth of the larger 
exceeds one-ninth of the smaller by 4, and one-eighth of the 
larger exceeds one-seventh of the smaller also by 4. 


8. A man owns two houses, of which the rents differ by 
15£ a year. In five years he receives 10.£ more from the 
tenant of the more highly rented house than he receives in 
six years from the other tenant. What are the rents of the 
two houses? 


48. 


1. If «—-a-b and y=a-b, prove that az- by=bgz+ ay 
and that 35b(x?-F9?) — (x — y9) = 46°. 


2. Find the value of a if 2? 4- 2x 4- 1 is a factor of 
— 622 — 8x ia: 
and prove that in this case æ- 3 is also a factor. 


3. Find a number such that its fifth, seventh and ninth 
parts exceed its third part by 38. 


4. Solve the equations : 


(2) (z- 3) —16. 


(3) 24+ 3y-—2=1=42 - 2y + 32 = 6x + Ty — 5z + 8. 
D. T. P. D 
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5. The populations of two countries are a and b; and these 
are at the rate of æ persons and y persons to the square mile. 
Find the average population per square mile in the two 
countries taken A 


— æ+ 6 , BF m2 
-wO X 3 SESCH 


(2) e F E EL 


7. Provethat L + = has the same value when z—a-4 5 


6. Simplify a) = 


2ab 
as when g= . 
a+b 


8. A man wished to pay some people a shilling each, but 
found that he had sixpence too little; so he paid them nine- 
pence each and then had ninepence left. How much money 
had he? 


49. 


1. Find in degrees the angle between the hands of a clock 
atv minutes past y o'clock. At what times are the hands of 
a clock at right angles between four and five o'clock ? 


2. If x2=3x+5, prove that z*—5T7z 4- 70. 


3. If the answer to the simultaneous equations 
ax 4-by +cz= 4, Zon — by --3e22 13, ax - 3by + 4e2 = 14 
is 27—3, y= —1, 2-2, find the values of a, b, c. 
4. (1) Find the L.C.M. of ~ 
d + 6r +3; 3+3; en: (x41l)(x-2y. 
(2) Find the factors of 
(1) af — 52? +4. (2) a(b? +c?) — be(1 +47). | 
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5. B and C have between them 9£ more than 4. If C 
gives half of what he has to B, B will have as much as 4 ; and 
if B gives half of what he has to C, C will have 1£ more than 
A. How much has each? 


6. Solve the equations : 
(1) (z-- 1) (z * 2)(z- 3) = (a+ 4) (c - 5) (x — 3). 
(2) är —:3y = Dr 4-:5y — T. 


7. If you add 12 to a number and divide by 5, the result is 
the same as subtracting 2 and dividing by 3. Prove that the 
same result would be obtained by adding 33 and dividing by 8. 


8. For what range of values of is the expression 
(v= 1)( - 3) — 5) 
positive? For what range of values of v is the expression 
— 42 -3 negative? 


50. 


1. (1) I a- LL, TE prove that c= 
(2) Prove that 
3 (a 4- 12 (x +2) - 2(z- 1) (z - 2? = (a? - 1) (a+ 2). 


(ESCH 


2. If a, b, c, d, e are five consecutive integers, prove that 
ad + be — ae = &. 


3. Simplify 


a 4a? --b? | y 
(1) C= b SE Fesch dë HC 1 
d) oer ER 
OG Ney RBA GE RS "ER 
4. A bag contains tenj coins, some of whigh are S LA B R AR’ à 
and the rest are shillingd; the value of the cont ARS vküneteen 
shillings How many Halfcrewns ar e there ji 
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5. Find the factors of 
(1) a(a+c) — b(b 4 c). (2) z* 2? 4 1. 
(3) (ab + cd)? — (bd + ac). (4) a? — ay — 6y?. 
6. For what value of k does the sum of 2(35—1) and 
3(2b-- 1) amount to 4(2k + 3)? 


7. A cyclist riding at 12 miles an hour passes a train going 
in the opposite direction in 21 seconds. If he had been going 
in the same direction as the train, it would have taken 44 
seconds to pass him. Find the length of the train in yards. 


8. Find a fraction which reduces to * when 1 is added to 
the denominator, and reduces to 2 when 2 is added to the 
numerator. 


PAPERS 51-60 include 
Quadratics by factors. 


51. 
1. (1) If 2?=2+41, prove that 2° =52+3. 
(2) Divide 2? — 5g - 3 by 22-x- 1. 
2. Simplify 


o 


| (2) (e+ - (ee 2-6)s (3-9). 


1 6 
Ae (r-1)(z-4) (x—1)(z4-2)(m— 4) 


3. If the sum of the first 2 prime numbers is not a prime 
number, what is the least possible integral value of 2? [1 and 
2 are regarded as prime numbers. | 
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4. Solve the equations: 


ER ES ! ja l Zoe. e 
(1) 2224 (2z — 3). (2) j sta : 
5. Prove the following rule : Multiply the price in farthings 
per Ib. by 24, and you obtain the price in £ per ton. 
6. Find the factors of 
(1) 22 — 50a. (2) a3 — 98 + wy? — xy. 
(3) 42? + 28ay + 49y”. (4) a? — 4? — 24 + Zus, 


3 
35 b 


7. A, B, C together have 88£ ; A has twice as much as C. 
If 4 gives 10£ to B, then B will have as much as 4 and C 
together. How much has each ? 


8. In an election the Liberal majority was 207 and the 
number of voters was 4055. If there were only two candidates, 
how many must change sides at the next election in order that 
a Conservative may be returned ? 


52. 
1. If x is a positive fraction less than 1, prove that 
]-1iz-i«? 


is greater than the square root of 1 x. Verify this if £= 150 


If 2y-1 à ea ae f 
2. (1) If z= EE Neen CAPE in terms ot 2. 
Sey a -—2bN . f. Gab 
(2) Simplity (2557 ls 


3. Find the factors of 
(1) 6ac — 9bc + 3bd + 4ae — 2ad — 6be. 
(2) (134-2)*(1 4 52) - (1. (1 4-22). 
(3) (3z - 2y)? - (£ + 3y}. 
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4. Cis the mid point of AB and D is a point on AC; 
AB = 2x inches and DC=y inches. Find, in terms of z and y, 
the values of 4 D? + DB? and AB? - (AD? + DC? + CB?) 


5. Solve the equations : 


-l1 z+3 
EE? 
(2) s(x- 1) - 4(8z — 4) = (3 + z)(2 - z). 
(3) 3—82x-2y — 1-40. 


6. A man buys 350 eggs, some at 10 for a shilling and 
some at 9 for a shilling; he sells them at 1s. 6d. a dozen and 
gains 7s. 1d. How many of each kind did he buy? 


7. Mr. Gladstone was x-3 years old in the year 2? A.D. 
When was he born? 


8. At a village concert the front seats are one shilling and 
the back seats sixpence. There are 250 seats altogether, and 
if all of these are occupied the receipts are £8. 15s. How 
many front seats are there? 


53. 


1. Find the result when the product of 222 - 19%+35 and 
2%? — 13%+ 15 is divided by 4a? — 162 + 15. 


2. Prove that the pair of values which satisfy the equations 
2% — 3 —4, v 4-24 —9 also satisfy the equation &z + y= 30. 
3. Find the factors of : 
(1) 122? tie — 5. (2) 42? — (x - 3y). 
(3) 4a? + 82? —  — 2. (4) 62? — 24. 
4. Two lbs. of tea and three lbs. of coffee cost 9 shillings ; 
if the price of the tea rises 25 7/ and that of the coffee rises 


20 %, the total cost becomes 11 shillings. Find the price per 
Ib. of each. 
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5. Solve the equations : 
x-9 E 

(1) t+ *tz-3 

(3) 3? —29—3, ËU -— 6. 


== a. (2) zx(z- 2)- 3(z 2). 


6. ABCD is a straight line such that BC equals CD. Prove 
that 4D? = AC? + BC? - AC. BD. 


T. lf E QD prove that 5abcd = 1. 
ü b C d 


8. The combined age of three men is eighty ; eleven years 
ago the youngest was half the age of the eldest, and fourteen 
years ago the youngest was half the age of the second. Find 
the present age of each. 


54. 


1. If any three consecutive whole numbers are multiplied 
together, and if the middle number is added, prove that the 
result is a perfect cube. 


2. Simplify 


a + y? q? — y? 
(1) erch (+574) 


(2 be n ca k; ab 
2) (b-a)(c-a) (c — b)(a — b) (a — c)(b — e) 


3. (1) Divide z*- 4c 9 by 22—2z4 3. + 
2 
(2) For what value of z has the expression ae the 


same value as it has when « equals 21 


4. Find a fraction which reduces to 3 when 6 is added to 
the denominator, and reduces to dj when 6 is subtracted 
from the numerator. 
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5. Find the factors of 
(1) 6-2-2. (2) xy? — Txyz — 1822. 
(3) (£ +24) 4-7 (x - 2) 4- 10. (4) (@+y)? + (ay — 1). 


6. Solve the equations : 
2r—-l. 4041 PES 


(Dit E e 


t£—3., 2x-1 
SE) E 
(3) 3z -y =4y + 22=2+2=10. 


7. A, B, C are three villages on a certain road ; X motors 
from 4 at 20 miles an hour, Y bicycles from B at 12 miles an 
hour and Z walks from C at 4 miles an hour. They start at 
the same time along this road in the same direction. When 
X overtakes Y, Z is 2 miles in front; but if Z had only 
walked 3 miles an hour, he would only have been 2 mile in 
front. Find the distance from 4 to B and from P to C. 


8. The contents of a bag containing shillings, florins and 
half-erowns are worth 1£. l0s.; there are 14 coins in all. 
Prove that the number of half-crowns exceeds by 4 twice the 
number of shillings. 


55. 
l. (1) Simplify 
(æ — y) (a+ 2y) (20 — y) — Late - y) ~y (Bat y)]. 
(2) If v+y=3, prove that g +43 + 9zy = 27. 
2. Find the factors of 
(1) 142? - 13ay — 199. (2) 323 — 23? — 3g + 2. 
(3) zt- 102? + 9. (4) (ac — bd? + (ad + be)?. 


"3. The products of three consecutive whole numbers taken 
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in pairs are added together ; unity is added and the result is 
divided by 3. Prove that the quotient is a perfect square. 
4. Simplify 
(1) a+60+8 ti 
22—32—10 "2-4 - 5. 


(2) ae- D rers Les Jl H 


5. The work done by c men in z--4 days is four-thirds of 
the work done by z—1 men in An - 3 days. Find the value 
of z. 

6. Solve the equations : 

(1) z-1-3(z-2)-1(2-3)-0. 
(2) 3% y t 2— 45 (0x + 3y + 22) 2 4S5 (8x + 4y + 32) - 1. 
(3) Bu 10 7 

v+l 2-3 8 


7. At a fair, in shooting at a mark, a man receives three- 
pence if he strikes it and pays one penny if he misses it; he 
has 40 shots and has to pay fourpence. How many times 
did he hit the mark? 


8. A man bought a number of handkerchiefs for 3£ ; if he 
had got three more for the same money, they would have cost 
one shilling less apiece. How many did he buy ? 


56. 
1. Divide 9(3z — 1)(z -- 1) - 2(4z - 3)(z - 1) -19 by 524-3. 
2. Simplify 
Dh ` 
5b — 3a 


Bn s l1,/[ 5s 1 
at+y z-y) ` (+y 2- y 


3a 
(1) 3a—-5b* 
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3. In a ten-mile race 44 starts at z miles an hour and B at 
ly yards per second; after five minutes, B is leading by 
30 yards. Find 2. 


4. Find the factors of | 
(1) 92? — 30x + 25. (2) 92? — 30x + 24. 
(3) 2? 4-22 — 9? NS, (4) Liette, 
5. Solve the equations : 
(1) 1(4x— 3) - 1(5z - 3) — 1. (2) (Get 1 =(@+ 5). 
(3) zy- 242-53, Au - 2? — 72. 
6. A rides from X to Y in 3 hours; B goes 4 miles an 
hour faster and takes 48 minutes less to get from X to P 
Find the distance of Y from X. 


7. Prove that the value of (z-- 5)? + (x+ T? — 2(z + 6)? does 
not depend on the value of v; and find the value of æ for 
which the expression (z4-5)?--(x--4)'— 2(z4-6)? is equal to 
Zero. 

8. A dinner was ordered for a certain number of people, 
the cost being £4. 10s. ; as three failed to come, each person 
had to pay 1s. 6d. more. How many were present? 


57. 
1. If 4z4-2y — (2 4-69 — 10, find the value of 3? y. 
2. Simplify 
2ab Loe 
(1) S Ka: (1-35)-9(;-3): 
Que Ea s ab e be + Pa? + ab? 
tra 4 (b—c)(c—a)(a—b) 
3. Find the factors of 
(1) 1 - «— 22. (2) at — 90? 


GEES (4) (5363) - (3) o) 
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4. If x pounds y shillings is doubled, the result is y pounds 
æ shillings, where a, y are whole numbers less than twenty. 
Find z and y. 


5. Solve the equations : 
3x- l 2+2 
1 = m 
(1) 2y+1 y+2 
(2) x+2y+3z=10; w+y+2=6; w-y=y-Zz. 
12 


6. A motorist goes from 4 to B and back again in 3 hours 
20 minutes; he goes out at 16 miles an hour and back at 
24 miles an hour. How far is it from 4 to 5? 


7. Prove that the difference between the square of the sum 
and the sum of the squares of two numbers is equal to half 
the difference between the square of the sum and the square 
of the difference of the two numbers. 


8. A man bought some cattle for £150; if he had bought 
five more for the same sum, each would have cost 1£ less. 
How many did he buy ? 


58. 
1. Simplify 
(ay — bx)? + (bz — cy)? + (ca — az)? + (ax + by + ez? 
— (a? +b? + c?) (a? + y? + 27), 
2. If 2(a+1) is greater than 7 — z, and if 5(2 — 2) is greater 
than 2 (x — 5) and if z is a whole number, find its value. 


3. Find the L.C.M. of 2? — 2a, 3? - 2g + 1, à? — x, a? — 9x 4- 2. 


4. Eggs are bought at z pence a score, and are sold at a 
profit of y per cent. How many are sold for a shilling? 
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pi te 
5. Simplify (1) —— x 
Baa t Zort A 


Area im) 
(2) Wee CE "eg 
6. A man pays income tax at ninepence in the pound on 
part of his income and at fifteenpence in the pound on the 


rest; his total income is £2000 and the total tax is 95£. On 
how much of his income does he pay at the lower rate! 


7. Solve the equations : 

(1) $8z - yc 4) - $(9z- y - 1) -$( t y - 9). 
1 
2) q 4 SE Sch, 

8. The forewheel of a carriage makes 40 more revolutions 
than the hindwheel in 100 yards; and one wheel is 2 feet 
more in circumference than the other. Find the number of 
revolutions each makes in a mile. 


59. 
1. Divide (32? — 2x + 4)? —(22?--z 1} by a? - 3x+5. 
2. Prove that (a? + 0?) (c? +d?) = (ae — bd)? + (ad +bc)?; and 
use this result to express 85 x 164 as the sum of two squares. 


3. From a certain number 7 is taken and the result is 
divided by 6; to the same number 14 is added and the sum 
is divided by 9. If the two quotients are equal, find the 
number. 


4. Simplify 
(a+b)? (a—-by). 2ab 
(1) Eo * (i-a) 
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(2 e S4 E e? -(c— ay -(a-by 
ar ect en EECH 


5. Solve the equations : 


ES I OM 1/1 1 
(1) EE 
(2) 2z--y — 5a +b, 2y-x=70. 


l 1 1 
G) 5-7 35-147 2-8. 


6. A man buys some articles at 16 for a shilling, and sells 
them for ls. 2d. a dozen and makes a profit of £2. 10s. Find 
the number of articles. 


7. A ladder 26 feet long rests against a wall with its foot 
at a distance of 10 feet from the wall. How much must the 
end be pulled out so that the top moves down through the 
same distance ? 


8. A who travels 8 miles an hour leaves a town P at the 
same time as D, C leave Q in opposite directions; C walks 
4 miles an hour. When 4 meets B, C is 10 miles away ; 
and A overtakes C when B is entering P. How far is it from 
P to Q* 


60. 


1. Prove that the two expressions MIS. and 3x- 4 are 
a(x + 3) 


equal when z—2 and when z= -2. What are their values 


5 
when z= SE) 


find in terms of a, b, c the value of 


(z-a)x-5) _ 
(az + c?) (ba — c?) 


E H 
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3. Find the factors of 
(1) #- 174+ 72. (2) 1- 2a 4- 2ab — b?. 
(3) (ac + bde} — e(ad + be}. (4) a* + Ay*. 


4. In a hollow square there are x men in each front rank, 
and the square is y men deep. How many men compose it ? 
State one way in which 60 men could be arranged in a hollow 
square. 


5. Solve the equations : 


Wt | 2 E 
(1) 8 ^em. Se (2) £+ 


(3) e+y=5, 2y+z2=10, 224+ 32=14. 


Ap gt 


4 16x 
x 


6. If 18 is added to a certain number of two digits, the 
result is the same as subtracting 18 from twice the number 
formed by reversing the digits. And if 63 is added to the 
number, the result is the same as subtracting 63 from four 
times the number formed by reversing the digits. Find the 
number. 


. 1. ABCDE is a straight line such that C is the mid point of 
AE and of BD. Prove that 4E? -9BC? — AD? +240? + A P2, 


8. A’s income is three times B’s income; each of them 
saves 400£ a year, and 4 spends five times as much as B. 
How much does 4 spend? 
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PAPERS 61-70 include 


Quadratics by completing the square; functional 
notation; remainder theorem. 


61. 


1. If the sides of a triangle are x, y, z inches, it can be 
proved that the square on the diameter of the circle inscribed 
(at+y—2)(y+2—2)(2+%-y) 

B q yz 
inches. Find the radius of the circle inscribed in the triangle 
whose sides are (1) 3, 4, 5 inches, and (2) 4, 5, 6 inches. 


in the triangle contains 


square 


2. If z-- 4 — 1, prove that 23 4- y(3z + 1) — 9? + 2uy (v + 2y) +2. 
3. If f(x)? — ärt), find the values of (1), /(0), f(- 1), 
and find a value of z for which f(z— 1) and f(2 2) are equal. 


4. In z years time 4 will be twice as old as 5; y years 
ago 4 was three times as old as D, and z years ago 4 was 
four times as old as B. Find a relation between 2, y and z. 


5. Find the factors of 


(1) 23? - 9? — 2 — y. (2) 9 28y + 3ay? + 6y’. 
(3) @+a-2. (4) zt + 649. 
6. Solve the equations : 
1 1 2 1 2 1 
(1) gl z-l1 2+3 m El :-1 ots 


(3) :05(z —:3) -:2(z — 1) —:23. 
7. Find a number such that twice the difference between 


its fifth and seventh parts is less by 3 than its eighth part. 


8. The number of fives balls that can be bought for one 
pound is equal to the number of shillings which 180 balls 
eost. Find the cost of a dozen fives balls. 
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62. 


1. Prove that the expression 2?--?-pz2 — yz—2w —amj is 
unaltered in value if a, y, z are all increased by the same 
amount. 


2. The expression ax?+be+c is equal to 9, 2, 6 when 
t equals —1, 0, 2. Find its value when z— 1. 


9. If fig que and z—/(y) prove that y-f(x). 


ax +b 


4. Simplify 
1 2ab SIE 2ab à 98 a SE 
(1) Le ( nl ellen i 


y. Xy Xy- 


5. If 10 is added to the sum of the fourth powers of three 
consecutive integers, prove that the result is divisible by 3 and 
that the quotient thus obtained is a perfect square. 


6. Solve the equations : 


Am E 
Le (a erlad 
y Jy 


— —— >“ ——s 


7. A motorist who travels 9 miles an hour faster than a 
cyclist takes 12 hours less time to go 42 miles. Find their 
speeds. 


8. What integral value of z makes 32-1 greater than 
t--5 and 4z— less than z- 71 
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63. 


LL dH E and EE prove that 


2s al 
(tG ap -D-2 -9 


2. Find the factors of 
(1) 452? + 2lay — Gar, (2) (2a+6)? — 2a -b — 2. 
(3) £ — 33? — 3. (4) 228 + 2? — Tx — 6. 
3. If f(z) 222? — 1, find the value of 
f(x 4 1) - 2f (zx) - f(x — 1). 
4. Find in pounds the total cost of buying æ articles at 


y for a shilling and y articles at z pence a dozen. 


5. Solve the equations : 
(1) (a? — 3x + 2) (6x? --  — 2) — 0. (2) x£ —62z—3-0. 
qt 4-16 x 13 | 
IIT ry 


6. The denominator of a fraction exceeds the numerator 
by 5, and, if 4 is subtracted from the numerator, the fraction 
reduces to $. Find the fraction. 


7. A man bought a certain number of articles at a certain 
number of shillings each ; if he had bought four less and paid 
4 shillings more for each, the cost would have been 16 shillings 
more. How much less would the cost have been if he had 
bought four more and paid 4 shillings less for each ! 


8. A man can walk a certain distance by taking 120 steps 
of equal length. If he steps 3 inches longer for one half 
and 3 inches shorter for the other half, he would take one 


step more. Find the distance i yards. 
EL p... 
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64. 
an, 202—22-] 22? +2 
EG oa anc 2 DOOR. 
(2) Prove that {(a+y)? +22 +y?}?=2{(a+y)t+at+y4}. 
2. (1) Find the value of a if 2?— 2--l is a factor of 
x — 6 +a. 
(2) Find the factors of a? — 2? — 5z + 6. 


3. Simplify 
(1) ab a (a 4- b? 
ee 
a+b-22(2+5) e 
a b 


(2) (a b-- o) (bc - ca c ab) — (b -- c) (c -- a) (a +b). 


4. Separate 100 into two parts such that if one is divided 
by 9 and the other by 11, the sum of the quotients is 10. 


5. If f(z) —-2?, prove that 
f(c* 9) =f) * f() + Alfa + 1) -f («y - 1)]. 
6. Solve the equations : 
(1) (3x - 10)? - 9 (3z — 10) - 22 —0. 
g—-l z-41 


kN 2-95. 0. 
(2) Ceo PES 3. (3) 3a? — 8r - 9 — 0. 


T. The sum of three numbers is 55, the least is one-quarter 
of the sum of the other two, and the greatest is 3 more than 
the sum of the other two. Find the numbers. 


8. X, Y, Z are three places along a certain road, Z being 
2 miles beyond Y; 4 and P leave X at the same time; 4 
walks to Y and back at 4 miles an hour; P walks to Z at 
3$ miles an hour and returns to X at 3 miles an hour; he 
arrives 25 hours after D Find the distance from X to Y. 
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65. 


1. Find the values of a, b if z— 1 is a common factor of 
—(a— 1)z—b and 322- (2a + 1)z + 2b. 


2. Find the factors of 
(1) 2235 —z — 1. (2) (1 —22)(1- y?) — 4ay. 
(3) at — 3024? + yt. 

3. Simplify 

gut cud NI 1 

(D HR 


chy aay vy EECH zi 


oe rl. € SEN) 
(2) EE E d SR "EE 
4. In a certain railway carriage, if 4 people sit on each side 


they have 10 cms. more space than if 5 people sit on each side, 
Find the width of the whole seat. 


5. If f(«)=7—, prove that f(f(z)) +f - 2)21. 


6. Solve the B 
1 1 2 
UN iv 
(2) 4v — 6y -3— Iz 2y - 4 = 3y — 2g + 24. 
1 1 1 


ese Lach 


7. A man walks from 4 to B at 31 miles an hour and rests 
half an hour at B. He then returns to Æ ; at first he runs at 
7 miles an hour, but for the last half hour he walks at 33 miles 
an hour. His total time is 62 hours. How far is B from 4? 


8. A takes 14 days longer than P to do a certain piece of 
work, which would take both of them together 24 days to 
perform. How many days would B require for it? 
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66. 


1. If, when 2?+a”+6 is divided by x-2, the quotient is 
a+5 and the remainder is 4, find the values of a, b. 


SEH 


2. I a+b=3, a-b= 5, find the value of ` SCH 


3. Find the factors of 
(1) a* a3 pz 4 1. (2) 62? — 4zy + 10yz — 15az. 
(3) (a+b 4 c) (be + ca + ab) — abe. 


4. The perimeter of a rectangular field is a yards, and its 
length exceeds its breadth by b yards. Find the area of the 
field in terms of a, b. 


9. If f(z)2a?—925—95, solve the equation f(z)— f(x — 1), 
and find the value of f(8) — 2/(4). 


6. Find the speed of a train if an inerease in speed of 
9 miles per hour saves 10 minutes in 120 miles. 


7. a, b and p, q are two pairs of consecutive whole 
numbers, prove that bg-ap=b+q-1, if a<b and pq. 


8. The perimeter of a rectangle is 32 inches; if a margin 
of two inches is cut off all the way round, the area would be 
reduced to one-fifth of its former amount. Find its area. 


67. 
1. If 24+3y=4 and 3z-4y — "7, prove that 
w+ y8 — 1-—4(a? + y?), 
2. Simplify | 


3r-91 I-13 
(1) "2. + 1 x 


o re 391-3) [res m] 
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3. (1) If z—3 is a factor of 222-- az — 9, what is the value 
of a and what is the other factor ? 


(2) If f()- 25. prove that 
(1 - 42) f(e-+1) -/(2)]- 3. 


4. A man who earns 3z--12 pence an hour and works 
z5—2 hours a day receives 3 shillings more each day than a 
man who earns 2z--4 pence an hour and works z--1 hours a 
day. Find the value of z. 


5. Solve the eno 


AM aad US 
6. The ages of three people are 50, 28, 9; in how many 
years time will the age of the oldest be equal to the sum of 


the ages of the other two? 
7. If 44-5 515, b+c=16, c - d — 22, find the value of a +d. 


8. A goods train starts $2 hour before an express, and 
eompletes a journey of 75 miles one hour after the arrival of 
the express, which travels 35 miles an hour faster than the 
goods train. How long did the goods train take over the 
journey ? 


68. 
1. If y=2x+1, express 2? — äm — 2)? in terms of x only; 


Ze (y-l)(w-2). 
y 4x2- 1 


EA 5 9 7 
2. Simplify (1) aanre IT 5r-25 


124. 19 
(2) (s- ee ze zc 


and prove that 
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3. If «+1 and x-2 are factors of z3+az?+bgs- 6, find 
the values of o and b and the third factor. 
Find the factors of 
(1) 20 — pq — sie, (2) (z — 2y — 32)? - (3z + y}. 


4. There are 3%+2y pints in one jar and 7z- y pints in 
another jar; 8%+19y pints are now added so as to make the 
amount in each jar the same. How much of this is put into 
the first jar ? 


5. Solve the equations : 
(1) 1:2a@-“Ty="1; 1:234+1:1y=9°19. 
(2) æ + 62? — Tg — 60 — 0. (3) 222+ är H — 0. 
6. A man trains from 4 to B at 18 miles an hour and 


walks back at 4 miles an hour; his journey occupies 4 hours 
35 minutes. What is the distance from Æ to B 1 


7. ABCD are four points on a line; B is the mid point of 
AC. Prove that DA? + DC? -2DB? —1 402, 


8. If a cubical tank was made four feet deeper, one foot 
longer and two feet narrower, it would hold 64 cubic feet 
more. How much did it hold originally ? 

69. 
1 1 
1. If y-ot- and gp: prove that y? - 2? 24 and that 
1 1 
gtt 1) and a — = 2(y? - 1). 


2. (1) If z—1 is a common factor of 
4?-Faz4-3 and 2? 4 Zar +b, 
find the values of a, 5. 


(2) If f@)= E. prove that f GC E KE) 
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3. Simplify 


9 6 
(1) 29-3242" @-1)@-2)(@—-4) 


(2) ET «CR - 23) - a? — 8b? 
^)Ya-b a+b) \a—2b a+20) Sei D 


4. In a race of x miles, A defeats B by y yards; if B runs 
z feet a second, find 4’s pace in miles per hour. 


5. Write down the squares of 


(1) x+ 3y. (2) 20 +2. (3) x -— 2y + 32. 


6. Solve the equations : 
d “2-5 
0) 71733 
(2) a+b=17, b+c=19, c+d=21, d-a=5. 


7. A river runs 3 miles an hour; a man rows 12 miles up ` 
stream and back again in 71 hours. How long did the 
journey up stream take ? 


8. Three-fifths of a certain sum of money is invested at 
41 per cent., one-quarter of it is invested at 6 per cent. and 
the remainder at 4 per cent. ; the total income is 72£. Find 
the sum of money. 


70. 
1. What are the coefficients of 3, z*, 2° in the product 
(1 — Qa — a8 — Txt) (8 + 5x + 2a? — Gat) 1 
2. (1) Divide 1224+ 2a%-11a?+1 by 92? + 2x — 1. 


3 d 1 1 9 
(2) Simplify 33-3'z4l ye prs 
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3. Find the factors of 

(1) ay? + 24 — 222 — a, (2) 938 792 — 14 +5. 

(3). (2a+6)?-2a—-b-2. (4) (x--3)(z 1) - (2r 3) (x. 1). 

4. A man rows ten miles down stream in an hour and a 
quarter, and rows home again in three hours and twenty 
minutes. Find the pace of the stream. 


5. Solve the equations: 


20 24 1+23 1-25 22 
-2E ee 9) EEN 
(1) ail ei? = (2) (1*2 * (lap 3 


(3) 2a+3y-z2=11, Tæ- by -- 11z— 22, y—-z2]1. 


6. A number of two digits is equal to nine times the sum 
of its digits; if, however, it is divided by the difference of its 
digits, the quotient is 11 and the remainder 4. Find the 
number. 


7. Four pounds of tea cost as much as five pounds of coffee ; 
if the price of tea rises 10 per cent. and of coffee 25 per cent., 
what number of lbs. of coffee costs as much as five pounds of 
tea? 

8. A man buys 2x eggs for a shilling and sells them at 
9r pence a dozen; he makes eightpence profit on four dozen 
eggs. Find the cost price of a dozen eggs. | 


PAPERS 71-80 include 
Detached coefficients; very simple literals, 


71. 
1. (1) If 2s=a+b +c, find the value of 
| (s =a)? + (s - b? + (s= ey + 52, 
(2) If e=b-c, y=c-a, 2— 0 — find the value of 
a + 4? + 28 — Boyz. 


TEST PAPERS IN ELEMENTARY ALGEBRA 73 


2. Divide, using detached coefficients, 
a9 + 325 + 425 + 1323 + 9a? — 82 — 6 by a + 3a? — 


3. (1) If z—35 —2c and y=2b+5c and 6+7c=10, what 
value of b will make z twice as much as y? 


(2) If v=u+ ft, find ¢ in terms of u, v, Sé 


4. In paying two guineas a man uses 2 half-crowns, A — 4 
florins and 2z-- 5 sixpennies. Find a. 


5. If f(z)za? — än, find the value of 


fo 1) - f(z — 1) - 2/2), 
and solve the equation [ f(x)]? = 42. 


6. A sum of sixteen guineas is divided equally among a 
certain number of boys. If there had been eight more boys, 
each would have received ninepence less. Find the number of 
boys. 


7. A train traveling « miles an hour passes a telegraph 
= pole in p seconds and a man walking in the same direction 
as the train at y miles an hour in g seconds. Prove that 


p af Y —]. 
E. 
: a? —5a+6 s+ 
8. Find v if the expressions oe @ and ag Are 


equal, and verify by substitution. 


712. 


1. (1) If o5=1 and z—« — o* and «#1, prove that 
E o 0. 


9 
(2) Find the value of = — mu zit when t 3;—35! 


the answer CB not contain 4. 
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2. Find the factors of 
(1) a? — day + 4y? — 3x + 6y +2. 
(2) (s — 1) (z- 1) (z-- 4? — (z-- 1) (-- 4)(z — 3). 
(3) 1-2 y 2 ay +yz + zx 4- ay. 


3. Solve the equations : 
(1) Jv-8 2z-9 z8 
13 10 2 
(2) (c — a) (a — b) — (e 4- a) (a +b). 
(3) (x? — 22)? - 2a(a — 2) - 3. 


4. Find the remainder when o 1 on 1 bn is divided by 
(a — a) (v — b). 


9. If z cows and y sheep cost as much as p cows or q sheep, 


prove that 5.9 — 1. 
JE 


6. A steamer goes 6 miles down a stream which flows at a 
uniform rate in 221 minutes, and a rowing boat makes the 
same journey in 12 hours; on the return journey the boat 
takes 7 times as long as the steamer. Find the pace of the 
stream and the time the rowing boat takes to return. 


Be AE Él prove that Qtr 
y g ax 


8. The denominator of a fraction exceeds its numerator by 
7, and the difference of the fraction and its reciprocal is 3,. 
Find the fraction. 


73. 


zT——2 asd. 


by the square of —. 
t4 —4-2 ars 
e a 
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2. Find the factors of 
(1) 622— lOzy—3z2--5ys. — (2) bed (a? — d?) - a (e — d^). 
(3) (+1) — 4c - 4. 


3. Solve the equations : 


30 36 
(1) dee 


ZP — 


(2) 2x +y- 92-24 3y - 42— PE Ly =5. 


(EEN z 
If VID find z in terms of y. 
4. By selling an antique chair for six pounds, which cost 
z shillings, a man gained 37-10 per cent. Find the value of zx. 


5. Divide 25- 32t +2 —4a4?— 8x —29 by a?--2z-2, using 
detached coefficients. 

Use detached coefficients to find the first four terms in the 
expansion of (1 +a 4-2? -- 29). 


6. A man bought a number of eggs at 15 a shilling ; six of 
them were afterwards broken and the rest were sold at 
tenpence a dozen. He lost threepence ; how many did he 
buy ? 


7. A certain expression is exactly divisible by z - 3 and the 
quotient is 223?--7z — 4. Prove that the expression is also 
divisible by ++ 4, and find the quotient. 


8. A man has to reach a certain place by a certain time. 
If he walks 4 miles an hour he will arrive 10 minutes late ; 
if he walks 31 miles an hour he will be 20 minutes late. How 
fast must he walk to arrive at the right time? 
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74. 
1. Prove that 
(ax + by + cz)? + be(y — 2)? + ca (z - £)? + ab(a — yy 
is equal to (a +b + c) (aa? + by? + cz?). 
2. Use detached coefficients to expand (1 — 2a — 322)? (1 + z), 
and divide the result by 1 + 2g +22. 


3. Find the factors of - 
(1) 2a%-a?-13a-6; (2) 925-3122? + 129^ ; 

and prove that [a?—(b—c)*][? — (c - a?][ — (a - 3] is a 
perfect square. | 

4. If x miles an hour is the same pace as 110 yards in 
t seconds, find the value of z. 

9. IE V=4ar*h, find (1) h in terms of V, 7, r, and (2) r in 
terms of V, v, A. 


6. Solve the equations : 


Ses De J 5a +2 
(1) T. t wg 18. (2) d est y= 20+ By +1. 
(3) 34? — 12 — 1. | 


7. A man traveled 82 miles in 5 hours; part of it he 
cycled at 12 miles an hour, and the rest he motored at 
20 miles an hour. How far did he bicycle ? 


8. A goods train leaves London at 1 p.m.; an express 
starts on the same route at 2.30 p.m. and passes the goods 
train 50 miles from London and is 5 miles ahead of it ten 
minutes later. Find their rates of travelling. 
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75. 


1. If 2z--3y — 1, express 22? + xy — 3y? + 3a + 4y - 1 in terms 
of c. 


2. If so- find the value of f[/(x)), and prove that 


Ti Zitat = - 1 


3. If a, b, e, d are four consecutive positive integers, of 
which a is the least, prove that a+ b -- c 4 d — cd — ab. 


4. (1) Find the value of a if z + 1 is a factor of 
aa? — (a — 1)2? - (2a c 1)z -a+ 1; 
and in this case find the remaining factors. 
(2) Prove that a is a factor of 
(a 4- b 4- cy - (b -- c)* — (c - a)* — (a 4 b)* - a* - 05 c 
hence put this expression into factors. 


5. A man buys some pheasants at 5s. 6d. a brace ; he sells 
three-fifths of them at 7s. a brace and the rest at 6s. a brace 
and clears £2. 15s. How many did he buy! 


eh x IT 
100 


(2) If s? — u? + 2fs, find u in terms of v, f, s, and find f in 
terms of v, U, s. 


6. (1) If I= , find R in terms of J, P, T. 


(3) Solve the equation : 


7. Find the value of z for which the expression 
(x —1) (a+ 2) + 3o (z +3) 
has the same value as it has when z equals 2. 
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8. An express train, which travels half as fast again as an 
ordinary train, performs a journey of 84 miles in 40 minutes 
less time. Find the speed of the express. 


76. 
ot, @+b a-b a b 
1. (1) Divide kam by "RS 


(2) Find the coefficients of 2? and zt in the expression 
(3 — 2x — x? + 3x4) (1 + 222 + 328 — at), 
2. Find the factors of 
(1) 62? — Bay ~ 6y?. 
(2) (a? — e) (a? — ac + 2) + (a — c) (a3c8 + 1). 
(3) xt- 92? 4- 12x — 4. 
3. (1) If sut - 1f, find f in terms of 8, La 


(2) If SR YO cy find z in terms of a, b. 
b-c bie 
4. A man has enough money to buy p sheep or q cows. 
If he bought an equal number of sheep and cows, how many 
of each could he buy ? 


9. Solve the equations : 
(1) (z-F 1) (e 2) - (c 4- 3) ( 4- 4) — 2 (« 4- 1) (x 4- 3). 
(2) 8(2 - 1) 2 2(z - 1?  5z — 8, 
(3) al — 2) «27, et 4 y) — 9. 
6. At an election, each of the electors voted for two out 


of the three candidates A, D, C. A received 23 votes, B 
18 votes, C 19 votes. How many voted for both B and C? 


7. If a is so small a fraction that a? can be neglected, 
prove that 1 + 1a is a root of the equation a8 4-2? — (1 + 20) — 1. 
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8. A man bought 2 articles for y shillings each. If he had 
bought 4 less and paid 4 shillings more for each, the cost 
would have been 16 shillings more. If he had bought 2 more 
and paid one shilling less for each, the cost would have been 
2 shillings more. Find the values of z and y. 


1 4. 
1. Prove that (x--y)(y — 2) - (y 2) (e — x) + (2-2) (x — 9) 
Alte -9+ -9** (6-27. 
2. Find the values of a for which z— 1 is a solution of the 


equation (x+ a)(2z 4 3a) - (x — a) (x + 3a) =7, and find the 
other values of c in this case. 


Dr n4 4 & 9 

3. Simplify (1) 2 »L=+(1-4), 
€ Y m a 
Spey] —+1 
ONE 


205—717 1-3. 24 
[pa tro 29€ 


A A has z£ and B has y£. How must z£ be divided 
between 4 and P so that 4 may have three times as much as 
B in the end? 

5. Solve the equations : 


416-7417 13 GET WEE 
(1) Eu G16 6 (2) 220255 77 


6. A man pays income tax at one shilling in the pound on 
unearned income and ninepence in the pound on earned 
income. His earned income exceeds his unearned income 
by 10£, and the total tax he pays is ALE Find his total 
income. | 
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7. AD is a straight line bisected at C and produced to B 
so that DB=iCD; a point P is taken on AB such that 


94 P? + PB? = 4B?— AC?. Find the value of xs 

8. From à number of three digits is subtracted the sum of 
the digits, and the result is divided by 9. If the quotient is 
61 and if the original number was divisible by 17, find the 
number. 


78. 
1. If Es and $Y g rove that zy — ab. 
eg Ce Sg RW TT 
2. Simplify 
1 1 1 
(0 5 3-1*(-1y 
(3) 2x? + Auen — 23? v 4-39 , 22 — 2gy — By? 


EE " Ba? + Tay Auf "af — Iwy Zë 


3. If a, b, c are three consecutive integers, find the value 
of a? + 2 — 262, 


4. Solve the equations: 
(1) a(z — c) - c(z — a) S b(a — c). (2) z*--12 = 727, 


6 9 
mE. * ED 
(3) xt By = 24; > t fy = 22. 


5. Find by detached coefficients the expansion of 


(1 — 2x + a? + 4)8 
as far as z2. 


6. A dealer buys a number of cameras at £4. 10s. each ; he 
sells three-quarters of them at 6£. 10s. each, three of M at 


6£ each and the remainder at 5£ each. His profit is 42£. 
Find the number B cameras. 
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E Ae cope RUNS and = represent consecutive 
integers, what integers are they ? 


8. A man traveled 65 miles in 31 hours; part of it he 
bieycled at z—6 miles an hour and the rest he motored at 
2+2 miles an hour. If he motored for z-- 10 minutes more 
than he bicycled, find the value of z. 


719. 


1. If f(z)2222—3z -1 and if f(«)=f(@+1), find the 
numerical value of f(x 4- 2) — f(x — 1). 


2. What value of z makes the function mu 4) equal 
to (1) 0, (2) 2, (3) - TES 


3. Find a quadratic function of æ such that, when it is 
divided by z — 1, z-- 2, x- 2, the remainders are — 3, — 9, +3 
respectively. 


4. A man buys x pounds of sugar for y pence ; part of it 
cost p pence per lb. and the rest g pence per Ib. How much 
did he buy of the first kind? 


5. What must be added to the following in order to make 
them perfect squares: (1) 27+ 102; (2) 2- 9x; (3) 42? 62; 
(4) 2527+ 3x? 

Solve the equation 2?— 9z— 7, giving each root correct to 
two places of decimals. 


6. À man gave away 5£ more than one-quarter of the 
money he had and then had left 11£ less than four-fifths of 
what he had. How much did he give away ! 


7. The result of adding 2 to a certain number is twice as 
much as the result of subtracting 2 from its square. Find the 


number. 
D. d P. F 
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8. If the speed of a train is increased by 4 miles an hour, 
a saving of 15 minutes is made in a journey of 240 miles. 
How much more time would be required, if the speed was 
decreased by 10 miles an hour ? 


80. 


1. If 2z-- 3y = 5, express 2x? + 3y? in terms of z only ; hence 
solve the equations 27+ 3y=5, 2a? + 3y? = 35. 


EE 6 2 NS 
2. Simplify (1) (z — zu (2 nl + (ay + 2g — 2y — 4). 
3 3 3 AS 1 ER 2 
(2) +l z-2 (@+1)? (x42 
3. Prove that 7?+2+41 is a factor of +241, Find the 


factors of (1) (z-- 1)(z- 2? -(a+2)(a+3)2; (2) E 


4. A man rides from 4 to B at x miles an hour and back 
again at y miles an hour ; his total journey occupies z hours. 
How far is it from A to B, and how much time would he 
have saved if he had ridden the whole distance at z(x-y) 
miles an hour? 


9. Find the coefficients of æ, 2%, ë in the expression 
(1 - 2a — 3a? — xt + 225) (2 + x — 223 + at — a). 


6. 4 takes 11£ more than B away with him for a holiday ; 
at the end of the first week 4 has spent one-fifth of his money 
and B has spent one-eighth of his money. .4 has then got 
T£ more than B. How much did 4 take away ? 


7. Ifthe sum of two numbers is unity, prove that the sum 
of the first and the square of the second is equal to the sum of 
the second and the square of the first. 


8. Find the whole number whose square added. to its cube 
is nine times the next whole number. 
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PAPERS 81-90 include 


Simultaneous equations, one being quadratic ; 
undetermined coefficients. 


81. 
1. If z4 y - 2-0, prove that 2 (xt + yt +24) — (à? - 9? +27). 
2. Prove that z — 1 and x — 2 are factors of 
at + a9 (a — 3) — a? (3a — 5) - x (2a — 9) +6 
for all values of a. Find the value of a if eil is also a 
factor, and in this case write down the remaining factor. 


3. If 222 - 3 - bz a(x — l)(z — 2) - b(x — 1) - c for all values 
of x, find the values of a, b, c. 


A Find the factors of 
(1) @+Byc+a(i+e). (2) (re 8- (y - 1 
(3) (x —- 1)(« - 2) (x — 3) + 24. 


5. If « is the sum of a number and its reciprocal, and if y 
is the difference between the square of that number and the 
square of its reciprocal, prove that (x? — 2)? — y? — 4. 


6. Solve the equations : 


(1) e EU (2) à? Am — 28; 30+ 2y — 10. 


7. A, who walks « miles an hour, takes one hour longer to 
go z miles than B, who walks y miles an hour. Find z in 
terms of x and y. 


8. In a motor car race between 4 and B, the former has 
half-an-hour’s start; he covers the first half of the distance at 
50 miles an hour, then stops for 15 minutes for repairs, and 
finishes at 40 miles an hour. B travels at 55 miles an hour 
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for the first half of his time and at 45 miles an hour for the 
remainder, making no stop. The result is a dead heat. Find 
the length of the course. 


82. 


EN H baat) and EI find in terms of a, b the 


] Joss 
value of © rh z) Ess G T a 
(2) H 2s=a+b+¢, prove that 
8$ — (s— a)? — (s— D)? — (s —c)3 = 3abe. 

2. If A-(a-2)(b-c)-(b—2)(a—c), find X in terms of 
d; b, €, 

3. Using detached coefficients, divide zi — 23 — 52? + 17x — 19 
by 27+ 22-3, and multiply a3 — 724-3, by 243 — 3x2 — 4. 

4. Simplify 

a—b 


2 a? — b? 
(1) bio — b) 2 b? (a+ d. - a? — Qab + sl 


— = E 4 
(2) 2—1 = ce 

9. If p(x? — 623?) + q? (y — 2) - y (A? + 4?) has 2?— 3ay + 25? 
as a factor, find the values of p, q. 


6. A, D, C can walk z, y, z miles an hour respectively ; one 
hour after 4 has started, B follows him, and one hour later 
C follows B. If B and C overtake 4 at the same place, prove 
that È + eG 
TUE y 
7. What integral value of v makes 3x — 1 greater than z+ 5 
and also 4x — 7 less than z 4-7 1 
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8. A path 10 feet wide runs round a rectangular lawn. lf 
the area of the path is 3200 sq. feet, find the perimeter of the 
lawn. 


83. 
1. (1) Provethat (a? — zb?) (c? — ad?) = (ac + abd)? — æ (ad + be)?. 


(2) If x, y, z are integers, each of which can be expressed 
as the difference of two squares, prove that xyz 
can be expressed as the difference of two squares. 


— 2y %— 3y 
2. Simplify (1) Sun me" ay a 


3. Find the factors of 
(1) (a 4-5)? — (c - d + (a dy? — (b 4- cy. 


(2) (22 +y) - 2(2z € y) (x - 3y) + (s - 201, 


10z 21 
(3) 2? Me ut 


4. If p, q, r are three consecutive primes to 3 [for example, 
7, 8, 10; or 11, 13, 14, ete.], prove that p(p — 29) - r(r — 29) 
has one of two constant values, and find them. 


5. Solve the equations : 
(5 ee a CERN 
(2) oe ig a? — Qay = 39. 
(3) (x - a)(z — b) 2 (x -a - b? -- ab. 


6. A man bought 40 apples of one kind and 60 of another 
for five shillings. If, with the same money, he had bought ` 
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all of one kind he would have got 30 more than if he had 
bought all of the other kind. What was the cost of each 


kind? 


7. If a(3x — 5) - 7 is equal to b(2z — 5)--3 for all values of 
v, find the values of a and b, and the value of the expressions. 


8. A, B, C are three points on a line such that 4B — 5", 
BC — 3"; find the position of a point P on AC produced, such 


that PA PU e 
PB* BC BO 
84. 


1. Find the coefficient of 2? (1) in (32? — Tx + 1) (52? + Qa — 8); 
and (2) in (228 — a? + 5a — 8)?. 


3 D 5a+1 
ay tE 2m m AFO 


e E 231) * (152) 


3. Find the values of a for which x—2 is a solution of the 
equation (2 -- a) (z +a- 1) — (x -- a) (9z— a) -5 — 0. 


2. Simplify U) a; 


4. A boy receives x marks for each sum he gets right and 
loses y marks for each he gets wrong; he does b sums and 
receives a marks. How many sums were right? 


5. (1) Hf. az(z - 1) -bx(z--1)-c(z—1)(z--1) is equal to 
2?--67r —3 for all values of z, find the values of 
a, b, c. 


3 3 3 
2) The value of (r-9 ae ) 
E (%— y)(y — 2)(2—2) 
depend on the values of x, y, z What is the 
value of this fraction ? 


does not 
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6. After a man has walked 3 miles more than one-quarter 
of his journey, he has still to go 8 miles more than one-fifth 
of his journey. Find the distance he has to go. 


7. If f(a)- 2x 4- 3, solve the equations 
f(z-2)-f(2y - Y), Zei FY) -fQy) + 2/ (22). 
8. Two numbers differ by 8, and the sum of their squares 
exceeds their product by 169. Find the numbers. 


85. 


1. If the first z of the numbers 2, 5, 8, 11, 14, 17, ... add 
up to az? +x for all values of x, where a and b are constants, 
find the values of a and b. Find also the sum of the first fifty 
numbers. 


2. (1) By how much must (22? — zy — 34?) (22? + 3ay + y?) be 
multiplied in order that the result may be a perfect 
square ? 

(2) What must be added to Zei — 5x3? t Dr to make it 
divisible by 222--z — 11 Find the factors of the 
expression obtained by adding this quantity. 

as 3 
3. Simplify (1) Ser EES Ze EC 


16» — 1\? 1 
(2) (2n ~ 64n — gi "(Gin 89 


4. a+2b pounds of tea costing 2a —b pence per lb. are 
mixed with 2a—b pounds of tea costing a+ 2b pence per Ib. 
Find the cost of the mixture per lb. 


Lo l.l 
5. (D ram 3. find u in terms of v, f. 


Bt 


(2) Solve the equations 2? + æy + 4y? = 2a — 2y = 4. 


88 TEST PAPERS IN ELEMENTARY ALGEBRA 


6. A man has £2000 invested partly at 4 per cent. and 
partly at 6 per cent. ; his total income is 95£. How much is 
invested at 6 per cent. ? 


7. ABCD is a square sheet of paper; E is the mid point of 
CD and AB=8 inches. The paper is folded so that the 
corner D falls on E. If the crease meets DC in K, find the 
length of BK. 


8. Find two numbers such that the square of either exceeds 
the other by 21. 


86. 


1. Find an expression of the form ax?+bz+¢ which takes 
the values 0, 0, 12 when z is 1, 2, 3 respectively. 
2. Simplify 
1 1 a 
AE Oa QNM 
(2) d(a— 2b) - c(b -- e) — ae if a, b, c, d, e are consecutive 
integers, of which a is the greatest. 
. 8. Find the factors of 
(1) 2722 + 12a + ?22. (2) 16(2z — 1? - 9 (x + 3?. 
(3) (aa + by)? + (ba — ay)? 


4. If f(x) = P , prove that 


Oriz and HALO) Ze 


X 


5. Solve the equations : 


1 
ax + 75 
D o) 
(1) — =; > (2) Ta — 2y =5ay = 15a — 10y. 
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6. A train starts from X at 1 p.m. and is due at Y at 5 p.m. 
After travelling half the distance at the ordinary uniform rate 
it is delayed for half-an-hour by a breakdown on the line. 
The speed is then increased by six miles an hour, and it 
arrives at Y at 5.10 p.m. Find the distance from X to Y. 


7. If (3z— 1)(2z--1) and (2z— 1)(3z--l) represent con- 
secutive even whole numbers, what are their values ? 


8. Two parallel chords of a circle are of lengths z inches 
and y inches; the distance between them is z inches. Find 
the distance of each from the centre of the circle. 


87. 
1. Prove that 5(2a?+ 2ay +4?) (8a? + 2ay — 34°) is equal to 
(3x + y)* — (x + 2y)*. 
2. (1) Find the L.C.M. of 22+ 7x +12, a+ 32?, a+ 8x + 16. 


, 2 3 2 (1 + 32)? 
(2) Simplify i x E zy" 


3. If 222 - 3x 4-5 
—a(z —1)(a - 2) + b(z — Ze — 3) + e(z- 3) (x — 1) 
for all values of z, find the values of a, b, c. Check your 
answer by substituting for a, b, c. 


4. A beats B by x yards in a mile race. If B takes 
y seconds longer to run z yards than A, how many minutes 
does B take to run a mile? 


5. Solve the equations : 
(1) (a+ 4)? — 2? + 28. 
(2) 83a+4y=18, x? + 32y+ 29? = 40. 
6. If w=3+ oy find y in terms of z, and prove that 
(x — 3) (y +7) equals 1 + 2a. 
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7. A farmer has 70 more sheep than cows; after selling 
one-fifth of his cows and three-quarters of his sheep, he has 
ten more cows than sheep. How many sheep had he at first? 


8. A cistern full of water weighs x ewt.; when two-thirds 
full it weighs y ewt. How much will it weigh when half full? 


88. 


1. Find the coefficients of ay? and v»? in 
(3a? — Zeg — y?) (5a? + vy + 2y?). 


d : 1 l 2x 
emily (D AC 
a - See 
(2) Qu (1 L+ay / 


3. If c+y+z2=0, express 2zy — 4yz in the form 
aa? + by? + cz?. 


4. A vessel which can hold a 4- 0 4- pints contains a mixture 
of a pints of water and b pints of milk. It is filled up from 
another vessel which contains b pints of water and a pints of 
milk. How many pints of milk are there in the first vessel 
at the end ? 


5. If 38-2, find the value of f(z-- 1) — f(x — 1), and 


prove that f(x) + KG) +1=0. 


6. ABC is a triangle right angled at 4; AD is the per- 
pendicular from 4 to BC and is of length 5 feet; BD and 
CD differ by 9 feet 11 inches. Find the lengths of AR AC. 


7. Express 2? + y? — 6x —10y+ 34 as the sum of two squares. 
Hence find the values of z and y for which this expression is 
as small as possible. 
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8. A takes one hour longer to walk 16 miles than B takes 
to walk 15 miles; and 4 walks one mile in three minutes 


more than B does. How many miles an hour does B 
walk ? 


89. 


1. Simplify (1) BC -5)* SE D ` + di =f). 


ery 2 ` e — 


"E a 
Oy ay pay 
voc TEE DM Pi Nc 
2. If Pi Ta, Do’ P2 UE OC Ds 1+, Pq” 


prove that De PUR where A 4-04 4 4p. 
0 


3. Find the factors of 
(1) 623 4- 1322 — 312 +12. (2) 424-5 
(3) zë +27) +yz(2x +y + 2). 
4. The line AD is divided at B, C so that AB=}$BC=3CD ; 
prove that 40?= AB. BD+ BC’. If H is a point such that 


AH 
xod emai 
BH — 1BC, find the value of HD 


5. If a2 — 10z 4-32 is equal to (z 4- a)? b for all values of x, 
find the values of a, b; hence find the least possible value 
of z2 — 10g + 32, if x is real. 


6. At an examination a candidate must obtain z per cent. 
of the total marks possible in order to pass. 4 obtains 
28 per cent. and fails; B obtains 38 per cent. and passes. If 
A had obtained 160 more marks and B had got 240 marks 
fewer, each would have just passed. Find the value of z. 
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7. Solve the equations: 
(1) (z- 1))(z-4) -(z-5)(z-6)- 3(z- 1) +7. 


A 
(2) Buon Ar — 4y — 1. 


8. A sum of four guineas is divided equally among a 
certain number of persons; if there had been seven more, 
each share would have been one shilling less. How much 
more would each have received, if there had been seven fewer 1 


90. 


l. If zt- 625-132? — 19-4 is equal to (a? Lost for 
all values of z, find the values of a and b. 


2. (1) Multiply 1—2-4-2? — 23 + gt- z by 1-42. 
(2) Multiply 2? —23 4-5 — a5... gn by 1-4. 
3. The H.C.F. of two expressions is 2? (z — 1) and their Lou 
is z*(z — 1?(z--2)(z — 3? ; if one of them is z? (y — lte — 3), 
find the other. 
4. Solve the equations: 
dëtt 12-3 s- 16 


z-a "E 
Kee 13 eh 


(3) 72 y — 


—9 


8. A set of numbers is such that the n number is equal to 
9n? — 5n for all values of n. Prove that the difference between 
the first and the seventh is equal to three times the difference 
between the third and the fifth number. 


6. À man has a number of square blocks which he wishes to 
arrange in the form of a square; if he had 4 more or 
21 fewer he could do it exactly ; any other arrangement 
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would require more blocks or make use of fewer. How many 
blocks has he? 


7. Prove that x+y is a factor of (x + y - 2) (yg 4- zz + xy) — xyz, 
and find the other factors. 


8. A motor car takes 22 hours to go from 4 to D. It 
starts back again at the same pace, but after 1j hours it is 
delayed 15 minutes by an accident, and then finishes the 
journey at 12 miles an hour. The return journey occupies 
4 hours. Where did the accident take place ? 


PAPERS 91-100 include 
Square root; harder literals; H.C.F. by rule. 


91. 
L HM and ETS find in terms of x and y the 
value of ab zl — a?) (1 — 0”). 


2. (1) Find a pair of values of z and y which satisfy the 
equation (a +3)æ+(2-a)y=3a+1 for all values 
of a. 


(2) If a+b=7 and ab= — 2, find the values of a? +6? 


3. Find the highest common factor of 42? — 82? - æ + 2 and 
42? — 122? — 19z + 12. 


4. Find the values of b, cif 322+bæ+c is the square root 
of 924 — 942? + 282? — 162 + 4. 


5. If a, b, c are three consecutive integers. prove that 
a? +b? +c? — (be +ca + ab) = 3. 
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6. Solve the equations : 
(1) (z-a)(z - b) - (z-6)(z — c) - (x elle a) oa? — ab. 


(2) SÉIER (3) ay=122, yz— 192a; zy = 15y. 


7. The incomes of two men would become the same if one 
was increased and the other decreased by 4 per eent: the 
sum of their incomes is 800£. Find the income of each. 


8. A motorist who travels 121 miles an hour faster than a 
cyclist takes 50 minutes less over a journey of 15 miles. 
Find the speed of the cyclist. 


92. 


1. Find the values of a,b, c in order that 
4a* — 2425 + axt + ba? + ex? — 202 + 25 
may be a perfect square. 


2- 1f w=by+cet+du, y — az 4- ca 4- du, 
z=an+by+du, u=ax + by + cz, 
a b C d E 


prove that irat tq E 7 


—9. Factorise (1) (£ — 9) + (y — 2)5 + (e — ar. 
(2) (a 06r e) (ab + be + ca) — abc. 
(3) à? - Bay + Qty — z. 


4. If fe) prove that WE 


5. (1) The sum of the digits of a number less than 100 is 
da + 5y, the digit in the unit place is 4 + y. What 
is the value of the number ? 

(2) is a number of two digits. Prove that the sum of 
the digits of z and 8z is divisible by 9. 


TEST PAPERS IN ELEMENTARY ALGEBRA 95 


6. Solve the equations : 
(1) 10zy 2 5 (22 + 5y) = 2 (92 + 4y). (2) 2? — 2z—a? — 1. 


7. A certain fraction reduces to p when one is added to the 
numerator and tog when one is added to the denominator and 
to r when one is added to both numerator and denominator. 
Prove that EU 

r gtl 

8. A luggage train leaves A at noon, and, travelling at a 
uniform rate, arrives at B at 5 p.m. A passenger train leaves ` 
B at 2 p.m., and, travelling uniformly, arrives at 4 at 4.30 p.m. 
The trains pass each other 40 miles from B. Find the 
distance from Æ to D, algebraically and graphically. 


93. 


1. If c+y+z2+w=0, prove that (x+y)? - (c 4-2)? - (z +w) | 
equals a? + y? 4- z? +. 


a? + day + 2? ¥ a? + Say + 4y? 

a? + 2y +y tient 124? 
5 2 4 

KI 3:8. 015 M oe 


2. Simplify (1) 


3. Prove that the difference of the cubes of two consecutive 
even numbers is greater by 2 than six times the square of the 
intervening odd number. 


4. Find the square root of Dt — 422? + 372? + 28v + 4. 
5. Solve the equations : 

(1) z4* 958; s-y Arie ip 

(2) az — 2ay --bz — 90? ;. ac — bis - 2y) = 2ab. 


2 3 3 


6. A man bicycles five-sixths of the distance from X to Y 
at 15 miles an hour and walks the rest at 3 miles an hour; he 


Se i 
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took the same time as another man who travelled at a uniform 
rate. Find the pace of the latter. 


7. The first n odd numbers add up to an? 4- bn, where a, b 
are the same for all values of n. Find the values of a and P. 


8. In a 300 yards race 4 can beat B by x yards and can 
beat C by $(10a+1) yards; B can beat C by 4a+1 yards. 
Find the value of z. 


94. 


l. a, b are two consecutive integers, neither of which is 
divisible by 3. Prove that a? 4- 02 — 5 is divisible by 36. 


2. (1) If zyz— 1, prove that 
1 
a(l+e+ay) y teta) zücyxy) D 


2 : 
(2) If stand and «+y=2, find z in terms of z only. 


3. Find the H.c.F. of 
6a* — z? — 82? 4x — 8. and Ad 538. 4g? — 14g — 15. 


4. The line 4B is divided at C, D, such that LE and 


CB 
AD CD 
DB a! Find the value of AB 


5. Solve the equations: 
(0)2-5-19-2)5 4(y-1)=2 (47), 
(2) (zr a) (z — a3) + 4a* = 2a (x + a3). 


6. A man travelled seven-eighths of the distance from P to 
Q at 14 miles an hour and the rest at 3 miles an hour. He 
took 9 minutes more than a man who travelled the whole way 
at 10 miles an hour. How far is it from P to Q? 


SE 
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7. Find the value of a if «?—-(a+2)%+3a+6 is a perfect 
square. 


8. At a party the ratio of ladies to gentlemen present was 
7:to 5. But after 9 more ladies and 9 more gentlemen 
arrived, the ratio became 4 to 3. Find the total number 
present at the end. 


95. 


1. If a, b are consecutive even numbers, prove that a?+ p? 
equals 2 (ab + 2). 
2. Simplify 
1 I qz 4-3 


(1) z-1 +2 9242 


(2) ag o s 
=Y X39 


a? y? 
x + EES 


3. Ifa+y+2=0, express 32y + 4yz in the form aa? + by? + 0g". 


4. Solve the equations : 


(1) 


(2) 14-22 —a? + y? — 2 99. 


ET EEN LES, 
T a-b- ege 2a—b—6 


5. A, B, C have 46£, 50£, 722 respectively ; A gives Ba 
certain sum; B then gives C one-third of what he has. If € 
has now four times as much as 4, how much did 4 give to B? 


6. The first five of a set of numbers are 1, 9, 23, 43, 69, 
and the nth number is of the form an?+bn+e. Find the 
numerical values of a, b, c. 


7. If 2e+4 and 3x—9 are the squares of consecutive 


integers, find the value of z. 
DE Es G 
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8. A, B, Care three stations on a line running due north ; 
X is 3 miles east of A and Y is 5 miles east of C; the distance 
from Æ to C is 16 miles and the sum of the distances of X 
and Y from D is 18 miles. Find the distance from Æ to B. 


96. 
1. By what must the expression 
(223 — 3a? — 8x — 3) (623 -- 2? -- v 4- 1) 
be multiplied in order to make it a perfect square ? 


2. If «ya - 1 and z=y+1, prove that (x — 1)(z— 1)«a — z. 


3. Find the factors of 
(1) 4a? + Jon — 3y? + 4x + 10y - 3. 

6 
2 2 194 
(2) (x-1) ey E (3) 3a? — 129*. 

4. Find an integral value of æ for which 42? — 31z--57 is 
negative. 

5. Find the values of a, b if 4x* — 42? — 11a? - az b is a 
perfect square. 


6. Find two numbers such that half the square of the first 
is three times the second, and one-third of the square of the 
second is sixteen times the first. 

7. If f(x) is a rational integral algebraic function of g 
having x-a and z — 5 as factors, prove that, if f(x) is divided 
by (x — a) (x — b) (x — c), the remainder is 

e a) (z —b) 
Zei: -ay(c— by 


What is the remainder " it is first divided by g-a, the 
quotient divided by x -b and the new quotient by x — c1 


8. A cistern which holds 1800 gallons is filled in three- 
quarters of an hour by three pipes, one of which conveys 
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8 gallons less and the other 6 gallons more than the third 
each minute. How long would it take for the largest pipe to 
fill the cistern by itself? 


97. 
ACH b EK 
(2) Prove that 2?(2? — 3y?)?--y?(y? — 32°)? is a perfect 


‘cube. 
36 


2. If «2 — 9z 4- 6 20, find the numerical value of x? + ud 
3. Solve the equations : 
2 e+ 20-6 NN Rx n 
m2 12-2' "7ay-9d--a 9. 
and discuss the case when a= 1. 
4. Find the H.C.F. of 
gt —Ta8 + 032p bz D and 2 -— 5at+ 11243 — 822 — "Tx T. 


5. If £= — 1 and z—2 are two roots of the equation 
aa? — 3a? + bx -- 2 — 0, 
find the third root. 


6. Find a number which exceeds three times its reciprocal 
by two. 


7. C is a point on the line 4B, such that AB. CB- AC; 
prove that 4C. CB— AC? — CB”. 


8. If successive powers of n?+ 1 are divided by m? — n4 1, 
prove that only six distinct remainders are obtained. 


98. 
I. if 
12a? + 2zy — 29? — 11g + Ty - 5 = (4x + 2y + p) (32 - y +q), 
find the values of p, q. 
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2. (1) Divide zt- (a+ 5)a? + (ba - b -- 4)2? — (4a 4- bb)z + 4b 
by a? — 5x + 4. 
(2) Find the square root of 29 — 4a4 — 623 + 42? + 122 4- 9. 


3. Find a symmetric function of v and y of the second 
degree which equals 11 when z—1, y=2 and equals 8 when 
gs —l,y-l. 


4. Solve the equations : 
(1) Zeit, 3r-2  12e+17 
+3 3044 dz] 
(2) £ — 272 4-54 — 0. 
(3) (a+6)a+ (a — b)y — (a - b)y — (a — biz a (a? +02). 


5. A cyclist leaves 4 at 15 miles an hour at the same time 
as a motorist leaves D at 21 miles an hour. They pass each 
other 7$ miles from a village which is half-way between 
4 and B. How far is it from 4 to B? 


6. Express the number 837 in the form a+ 8b + 64c 4- 512d, 
where a, b, c, d are whole numbers, each of which is less than 8. 


7. If (z- X)(a- 6) - (z-- A)(a — 0) =a? — 82, express A and x 
in terms of a, b. 


8. A ladder, of length a?-- 1 feet, rests against a wall with 
its foot at a distance of 2a feet from the wall. What distance 
must the foot of the ladder be pulled out, so that the top 
may move down through an equal distance ? 


99. 


1. Find the L.C.M. of à?—1, 23?49:—3, op 732.67. 


2. Solve the equations : 


(1) £33 Ae (2) E or 
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3. If 22+ax—5 is the square root of zt + 62 — 2? — 30x + 25, 
find the value of a. 


4. If f(x)= D. and $(z) = is , prove that 


f[9(2)] 7 Al roi 
5. Simplify 
y y? UN 


— ——————— — —— ————— A 


Oa | 
2(z—-y) Bary) X v -) 
(2) (1«5)6-0-(17)0-5 if 2-——, y- y 


6. If a, b,c, d are four consecutive integers of which a is 
the greatest, prove that ab — cd — a b c d. 


7. The ratio of the numbers of the sides of two polygons 
is 2:3, and the ratio of the sums of their angles is 3:5. 
Find the number of sides of each. 


8. (1) A room is z feet long, y feet wide, zfeet high. Find 
the cost in shillings of papering the four walls if 
the paper is p inches wide and costs d pence a 
yard. 
(2) What will be the cost if 7 per cent. of the paper 
bought is wasted ? 


100. 
1. H 33? — 14zy + 8? + 2w + 12y - 8 =a? - U?, 
and if a=?%- 3y — 1, 


find b in terms of x and y. 


2. Solve the equations : 
eil x44 2-2 GA 
(D z2 r45 243 ath 
(2) az — (a — 0)y =b, (a 4- b)z - by - a? — b?. 


WS HIGH SCHOOL, 


[E] MET PEUT i üu 


Banáalore. 
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3. The side of a cube is increased by per cent. By how 
much per cent. is its volume increased ? 


4. Find the factors of 
(1) a7? — a? — 6% +1. (2) at — 41a? + 400. 
(3) 1+2- 22? -- g3 + a4, 


3 ify ale 5) +(4- d 
5. Simplify (s Y EN Ec y* ), | 


MET. : 

and express : : in terms of a, b if a(1 2) 2 6(14-2). 
-+> 
v b 


6. A set of numbers is such that the sum of the first 
t numbers is 22? + 32? for all values of z Find the numerical 
values of the first, the second and the fifth numbers. 


7. After a man has walked two miles more than one-quarter 
of his journey, he finds he still has to go one mile more than 
three-fifths of his journey. What is the total distance! 


8. A train leaves 4 at noon and arrives at B at 1.30 p.m. ; 
another train leaves B at 12.20 p.m. and arrives at 4 at 
1.20 p.m.; each train travels at a uniform rate. At what 
time do they pass each other ? 


PAPERS 101-110 include 
Simple indices; variation; easy ratio. 
101. 
1. If f(n) =a" +5, prove that 
Vf) *2-/(), and f(1)+f(3)=f(1).f(2). 
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2. Determine values of a, b which make 


4z* — 1223 + a2? + bz + 16 
a perfect square. 


d 2 b 
SUD NEUE "d hte 
a to b and of b to c. 
(2) If 3a+4y=4 and 73z—87y—12, find the value 


ots 


- find the ratio of 


E sub ab s. 18 «15; (im) E 
implify j XU MENO ee eS iss) * lag 

5. A solid homogeneous sphere 4 feet in radius weighs 
40 lbs. ; find the weight of a similar sphere of radius 6 feet. 


6. Solve the equations : 
(1) 2- 2y 24? — 27 A (2) zt +(x- 4) - 1912. 
-— ET 
E 
(3) a—be b-ac 
7. Prove that 5" can always be expressed in the form 
p? +2, where p, q, n are positive integers, neither being zero. 


8. In a race between a cyclist and a motorist, the former 
has an hour's start and loses by 3 minutes. He rides for the 
first half of the distance at 20 miles an hour and for the 
remainder at 18 miles an hour. The motorist goes 35 miles 
an hour for the first half of his time and the remainder at 
25 miles an hour. Find the length of the course. 


102. 


1. (1) Prove that the product of four consecutive integers, 
if increased by unity, becomes a perfect square. 
(2) AB is a straight line æ inches long, C is its middle 
point; P is a point dividing 4B in the ratio 3 : 5. 
Find the length of CP. 


mod KC 3 
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2. (1) If 22—2z 4- 1, prove that a? =23 + 24% + 10. 
(2) Given that when the expression az?+br+e is 
divided by z—-1, x-2, z—3, the remainders are - 
1, 2, 4. Find the values of a, b, c. 
1 1 @+8+08 


a b 1 
3. If j^ Prove that apta Wax 


4. Solve the equations : 
(1) 10 (z-£ y) - Ty ; 3y -a— day. 
2) — 
ue L+a æ- a? 
(3) £? -5r+3  a?-5xz-3 
322 --4y T  3a?— 4v 4 T. 


9. The distance a stone falls varies as the square of the 
time, if the resistance of the air is not taken into account. 
If it falls 80 feet in the third second, find how far it falls in 
3 seconds. 


6. Simplify (1) 32* x 1255 x 814 x 10073 x 14473, 
(2) 6) * x (38), 
7. A number which consists of two digits is equal to four 


times the sum of its digits and twice the product of the digits. 
Find the number. 


8. Between two towns the road is level for half the distance ; 
a man can go on his tricycle 4, 8 and 12 miles an hour uphill, 
on the level and down hill respectively. It takes him 1 hour 
55 minutes to go and 1 hour 35 minutes to return. How 
much is up hill on the return journey ? 


103. 
1. Find the values of a, 5, c in order that 
(x + a) (325 + 42? — 14a — 18) — (x + bx +c) (32? — 9 — T) 
may be equal to 1 for all values of z. 
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2. The straight line 4B is divided at P in the ratio z:y 
and at Q in the ratio 2:3. Find the ratio of PQ to AB. 

3. Simplify ‘(1) 27. 3v. 67». (2) Liss 2?z, 

If 47 = 323, find the value of x. 


4. Solve the equations : 
(9) EN EI s 
B. D 
(2) (£+ SEI 1)(2z439-— 1) = (c — 2y 4- 3) (3a 4- 2j 5), d 
9g -y - 1— 92 2y — 5. 
(3) 322—5z—-1-0. 


5. If 3 is one of the roots of the equation 


aa? — (4a + b)z 4- 2a 4- b — 0, 
find the other root. 


6. The difference of two integers is 9 and the difference of 
their reciprocals is 4 ; find them. 


7. The volume of a sphere varies as the cube of its radius. 
If a metal sphere, 2 inches in radius, weighs 4 lbs., find the 
weight of a sphere of the same material, which is 3 inches in 
radius. | 


8. What function satisfies the following conditions : 


f@).fy=f(@t+y) and f(1)22! 


104. 
1. If P+2=ayz, 2+2%=ber, 2? +y=cay, prove that 
a? + 62 +e — abc — 4. 


2 Sap 4G) 16%. vo 278. (8) 20 SÉ 


(4) Late 1) (e 7 (2). - 


3. Factorise (ru —2)9-- y9-- 2 —2?. Prove that a? — be is a 
factor of abe (a? + b? + c) — b8 — ca? — ab, and hence factorise it. 
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4. If 32 —2y - 4z- z -2y — 32— 0, find the ratio of gg. 


e 2y — z 
Find also the value of 3 . 
v 4-2 

ety? xy LYN? am 

b. P vo , prove that Ed —— 

Za 2 EE y 


6. The hypotenuse of a right-angled triangle is 2?+1 
inches, and one of its sides is 27 inches. If the square on its 
perimeter is 24 times the area of the triangle, find the value 
of z. 


7. A takes z minutes longer to walk y miles than B takes 
to walk z miles; and B walks one mile in p minutes less than 
A does. How many miles does 4 walk in an hour? 


8. If the ath number of a set of numbers is 7z — 3, bv how 
much does the ath number exceed the (z — 1)th number? 


105. 


1. If the expressions 2?-- bz -- b, 2? -z — 3b have a common 
factor, find the value of b. 


2. If 2—9, y=16, write down the values of at yi; 
(a m y? D De = y; aur. ad ~ ai, 
bx 


3. If Joe prove that d —f(z)]- —- a. 


4. If the ratio of æ+ 5y to 3+ y equals 4 : 3, find the ratio 
of 2x + 3y to x; — 2y. 


9. The sum of any number of terms of the serles of 
numbers 3, 9, 15, 91, 27,... varies as the square of the 
number of terms taken. Find the sum of ten terms. 


6. Two clocks P, Q are together at noon; when it is 
y o'clock according to P, the clock Q is a minutes behind. 
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How much must Q be put on so that they may be together 
when it is (y+2) o'clock according to P 


7. If 22y2— 12, xy’z=6, xyz?=18, find the value of z-4- y +2. 


8. A cyclist starts at 2 p.m. to keep an appointment 
at 4.30 p.m. After 1} hours he is delayed 15 minutes by a 
puneture, and then finds he must increase his speed by 
3 miles an hour in order to arrive in time. Where did the 
puneture take place? 


106. 
; 4g? ; ; E 
1. (1) Simplify a TT oe 
‘ar rpm 


.(2) Prove that (2% - 3y} +(x- 2y)? — 2(2z — 3y) (s — 2y) 
is equal to (3x -- y)? + 4(z - y — 4(3x 4- y) (z 4- y). 


2. Express 22? — 5x — 3 in the form 
a(x —1)(x—2)465(x- 1)4c. 


3. ABCD are four points on a straight dee such that the 
1 1 


AB AD 
ratios TO and CD are equal; prove that —, I C= AB Rt Y 


4. Simplify (01)?; (008)?; (21y?; 10°; (3). 


5. Solve the equations : 


me me (5) -s 


6. Find a symmetric function of a, b, c of the second 
degree which equals 6 when a=b=c=1 and equals 7 when 
a=1, b=0,; ¢= —1. 


BC 
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7. The ages of two people are in the ratio 8:5. In 
12 years’ time they will be in the ratio 11:8. After how 
many years will they be in the ratio 4:32 


8. The greatest height a stone attains when thrown 
vertically upwards varies as the square of its initial velocity. 
When projected with a velocity of 48 feet a second it ascends 
36 feet. With what velocity must it be thrown to rise 
25 feet ? 


107. 


l. Prove that (Gr -y+3z)? + (£+ 3y — 22)? — (3x + 2y +2)? 
+2 (2x — y + 32) (a+ 3y — 22) =0. 


2. If (z-- 1) is greater than 5g-1 and less than 7z- 3, 
find the integral value of z. 

3. A, O, D, C, D are five points in order on a straight 
line, such that O is the mid point of 4C. If the ratios rand 
OC CER F1 
op are equal, prove that the ratios Ba and Cp 9e equal. 

4. Solve the equations: 

(1) 9% = 97, (do A (3) 3.277=9, 

5. If 823 — 362? E az b is a perfect cube, find the values of 

a and A 


6. A man travelled v miles in p hours ; part of it he walked 
at y miles an hour; and the rest he drove at z miles an hour. 
How far did he walk? 


7T. A coach goes at the rate of 3 miles an hour uphill, 
6 miles an hour on the level and 8 miles an hour downhill. 
On a certain journey the lengths of the uphill level and 
downhill parts of the road are in the ratio 2:3 :4, and the 


TEST PAPERS IN ELEMENTARY ALGEBRA 109 


time taken over the journey is 3 hours 20 minutes. Find the 
time spent on the uphill portion. 


8. If the area of the surface of a sphere of radius 3 inches 
is æ square inches, what is the area of the surface of a sphere 
of radius one foot? 


108. 
1. For what integral value of x is 167% greater than 
21a? + 330% 
2. Find the square root of 
q9 + 4a? + 1024 + 102? + 52? — 6x + 1. 


3. If 27 —3y — 13 and 3z t 4y — 11, find the value of 
62? — zy — 124? + 5x +y. 


4. The sides of a triangle are in the ratio z:9y:z and the 
perimeter is p inches. Find the length of each side. 


5. Solve the equations : | 
a+b a wX-rab 
Hl zotarc ke" 


2 
(2) Pony. GE EE 
y T f 


6. Simplify (1) (27% +9?) x 81 *. 
4* x 272- g= 
QS OFT 


g — af 


7. A train leaves Æ at noon and arrives at B at p o'clock ; 
another train leaves P at o o'clock and arrives at Æ at 
r o'clock. Each train travels at a uniform rate. At what 
time do they pass each other? 
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8. Two blocks of wood are the same shape: the area of the 
surface of one is four times that of the other. What is the 
ratio of their volumes ? 


109. 


1. If a, gess a3, a, are positive fractions less than 1, prove 
that (1—a,)(1—a,) is greater than 1— (a,+a,) and that 
(1 —a,)(1 - a9) (1 - a) (1 a) is greater than 

1 — (a4 + do +a; +44). 

2. A function of x of the third degree is divisible by 
22? + 3r —2 ; it is also divisible by 222 —7z 4-3. When divided 
by z--1, the remainder is 36. Find the function. 

3. The area of a right-angled triangle is 120 square inches, 
and the altitude divides the hypotenuse in the ratio 25: 144. 
Find the lengths of the three sides. 


4. Simplify (1) 5:4941 — 20-827, 
(2) [- Q1 - (12) 
(3) (I x (att) 
9. Solve the equations : 
(1) 24-9 —6, nët Zen — 35 — 0. 
(2) (4-15 (s - 1) 
6. A man bicycles a certain distance against the wind at 


p miles an hour, and then returns home again at g miles an 
hour. What is his average pace? 


7. The radius of a sphere is increased by z per cent. Find 
the increase per cent. of the area of its surface. 


8. A motor bus is timed to run from 4 to B in 45 minutes ; 
on a particular journey it breaks down at a certain plaee, and, 
after a delay of 5 minutes, proceeds at one-quarter of its 
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former rate, and arrives 35 minutes late. How soon after the 
start did the breakdown take place? 


110. 


1. Prove that 
(a+b +c) (ao + by? + cz) — ab (x — y}? — bein — 2)? — ca (2 - 2)? 
is a perfect square. 
2. Find the value of o if one root of the equation 


a2—(a—1)e-10=0 is —4, and in that case find also the 
other root. 


3. a, b, c are any three consecutive terms in the following 
set of numbers: (2 4- 1), (22+ 2), (25 + 3), (24+ 4), (25-5), .... 
Prove that 35 — 2a -- c - 1, where a <b — c. 


4. Solve the equations : 
(1) 2à2—35?--2—4 —26; zy —12. 
(2) 9:7-v 221 ; 16?» — 64. 


5. Find the ratio of a:5:c:d if 
at+b+c+d=0, 2a+3b-2c+d=0, 2b — 2c d —O. 


6. If (z—1)(3z1) and jetzt?) represent consecutive 
integers, what integers are they ? 


7. A, B can do a piece of work in z days; B and C can do 
it in y days; and A can do z times as much work as B in any 
given time. How long would 4 and C take to do it! 


8. Apart from the cost of coal, the expenses of running a 
certain steamer are £25 a day; the consumption of coal per 
hour is proportional to the cube of the speed, and, when the 
steamer takes 10 days for a certain voyage, the cost of the 
coal is £400. Find the total cost if the same voyage lasts. 
x days. 
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PAPERS 111-120 include 
Logarithms; simple gradients. 


111. 
1 l 1 
1 (D H 9, —6 b =d, c+ =a, prove that 2cd=1. 
(2) If a?+2y=3 and y?+2¢%=5, prove. that 
3 E 2 
Vro a 


2. What value of z makes the ratios (6x + 5) :(5z+1) and 
(12%+7):(10x+ 1) equal? 

3. Prove that 2(b—c)*+2(¢-a)*+2(a—b)* is a perfect 
square. | 
4. Find by logarithms the values, correct to three significant 
186:4 x 21:05. o, 0073 x 1-08 

1963 o» 145 

9. The shape of a hill is obtained by drawing the graph of 

the function łæ(æ+ 1), the unit being one inch for each axis. 


Find, by drawing and calculation, the slope of the hill at the 
place determined by x — 5. 


figures, of (1) 


6. Simplify 
b+c SEIT: a+b 
Tadeg @=ayb-9 ^ (62) 1) 


Du L(q.F v P) 
B w+ (1-2 d : P +7 
7. The incomes of 4 and B are in the ratio of 5 to 4; 
their expenditures are in the ratio of 6 to 5, and their savings 


are in the ratio of 10 to 7. Find the ratio of dis income to 
B’s expenditure. 
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8. The number of men required to form a hollow square is 
eight times the number required to fill the interior of it. 
Prove that the number of men in each face of the hollow 
square is three times the number of ranks. 


112. 
1. Simplify 
Pg E y 
BUS DEEN "Mu" 


be ca ab 
O oe Ae- Uot 


2. If f(x) = 3x2 — 5x + 4, 
find the value of f(x — 2) +f(«) - 2f(x - 2), 
and solve the equation f(x) =f(# - 1). 


3. Solve the equations : 
$410 Zei? 4r 4l Cru 


e E 15 T4 
(2) Aa A t+y=2. 
(3) a(l+y)=y(1+a)=a(1 +2). 


4. A man bicycles a certain distance against the wind at 
8 miles an hour, and then returns home again at 15 miles an 
hour. What is his average pace? 


5. (1) Find by logarithms, correct to three significant 
figures, the value of J1184 + [3:14 x (087)? ]. 
(2) Find, to three significant figures, the value of z if 
10*— 5. 


6. A motor starts from 4 for B, which is 45 miles away ; 
after 11 hours it breaks down and is delayed for 10 minutes 


and then proceeds at three-quarters of its former rate, and 
RE, H 
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consequently takes 25 minutes longer over the journey than it 
would otherwise have done. Find the time it actually takes. 


7. Draw the graph of the function iz(z — 4), and read of 
its minimum value; caleulate the value of the gradient 
(1) when z—3, (2) when z—2; hence obtain the value of a 
for which the gradient is zero. 

m y Ap 
ate bte eae (acm) rz)(erz) 9 
for all values of z, find A, p, v in terms of a, b, c. 


8. If 


113. 


L (1) If u-a?-2?—-U? -y= (a+b) -— (x+y) find u in 
terms of a, 0. 
(2) If w+yte=2, a3 )?-:2—3, i855: —4, find 
the value of xyz. 


2. Prove that (z— l)? is a factor of mamt» — (m+n) +n, 


If => prove that C 5) EN E SE 7) (a - b)(a - e). 


La 


d a A cou abc 
4. Find, correct to three significant figures, the values of 
:845 x *068 1 
(y (2) A-8654 x 27519, 
18°63 x 2 


5. A, B and C agree to share equally a hotel bill If 
A pays v shillings and B y shillings and C z shillings, how 
much must 4 and B pay C to square accounts? 


6. Given that the volume of a sphere varies as the cube of 
its radius, find the radius of sphere which is the same size 
as the three spheres, radii 5 inches, 7 inches, 8 inches, taken 
together. [Answer correct to A, inch. ] : 


7. A man walks from 4 to B, which is 16 miles distant. 
Two hours after starting he inereases his pace by 1 mile an 
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hour; he returns from B to A, walking 4 mile an hour faster 
than the pace at which he arrived at D, but after two hours 
he reduces his speed by one mile an hour. If the return 
journey takes half-an-hour less than the out-journey, find the 
pace at which he left 4. 


8. Prove that the difference between the square of a 
number of two digits and the square of the number with the 
digits reversed is always divisible by 99. 


114. 
1. Factorise 
(1) (a? — b?) (a — b? + b(2a + by*. 


(2) (x y c2 - (y-c2-2? - (ec o- yy - (ry -2y, 
and express (2x + 3y) (z — 2y) as the difference of two squares. 


2. Simplify 


o i49: 6-5 (09 6-)) 
(2) ee if op VIEH) 


"^ 


3 Find, correct to three significant figures, the values of 
(1) (0683). — (2) 685x372 - 10-4 x 1874. 
(3) A fourth proportional to 71:4, 96:53, 124. 
4. If f(x)=1(3*+3-*), express f(2x) in terms of f(z). 
5. Find two consecutive integers the squares of which can 
be expressed by (x-2)(24+4) and ue — 3). 
6. A particle moves in such a way that it travels 3¢+? 


feet in ¢ seconds. How far does it travel (1) in the first 
2 seconds ; (2) in the first 2+/ seconds? What is its average 
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speed during the interval 2 seconds — 2 +A seconds? What 
is its speed after 2 seconds! 

7. If the ratio of the volumes of two spheres is a:b, what 
is the ratio of the areas of their surfaces 

8. P, Q are two houses 5 miles apart; Æ leaves P at 
19 o’clock and rides along the road which passes Q at 
8 miles an hour; B leaves Q at 12.15 and walks along this 
road away from P at 4 miles an hour. When will 4 be 
3 miles ahead of 5! 


115. 
1. If z cy -2— yz +2, prove that (1 — zy) (1 — zz) is a perfect 
square. 
2. Solve the equations : 


( z-1 2-3 2(r—2) 
yu GFI $42 ~ 


3e+5y+6 -W mi iz—19y -y E 
(2) ii P o ow nee 
1 2 


3. If a, b, c are the lengths of the sides of a triangle, and 
if s is its seini-perimeter, the area is represented by 
[s(s - a) (s Ate - al. 
Find the area of the triangle, the sides of which are 3-75, 4:88, 
5-07 inches, correct to three significant figures. 


4. The ratio of two numbers is 2:3; when a is added to 
each the ratio becomes 3:4. What must now be added to 
each to make the ratio 4:5? 


5. Find a pair of values for x and y which satisfy the 
equation (3 — 2a)x + (a + 4)y — 6 + Ta, for all values of a. 
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6. (1) Express as powers of 8 the following: 2, 4, 16, A 
125, 32, J2. 
(2) Find the least integral value of æ for which 3* is 
greater than a million. 


7. What is the gradient of the function 32? — Ae 3 1 when » 
equals 1? What is the least value of the function ? Illustrate 
this by a rough figure. 


8. ABC is a triangle right angled at 4; BC exceeds 4B 
by 3 inches, and AB exceeds twice AC by 6 inches. Find 
the lengths of the three sides. 


116. 
1. For what range of values of x is the expression 
(2x +1)(x% — 2)(a? — 15x +50) 


negative? Draw a rough figure to represent the graph of the 
function. 


Ta? — 4b? 4 


mp find the ratio of a to b. 


2, 4 


3. (1) Solve, correct to two significant figures, Pew pu 


(2) Find, correct to three significant figures, a mean 
proportional to 83°64 and 37°51. 


4. The formula for the sum of the first n numbers in the 
following series 13, 23, 33, 43, 53, ... is (an? + bn)?, where a, b are 
numbers which do not depend on the value of ». By taking 
special values for n, find the values of a,b. Use your result 
to find the value of 113+ 123 + 133 + ... + 208. 


5. If zë per ton is the same price as y lbs. for a shilling, 
find the numercial value of xy. 
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Be jp prove that 
1 
3 — 3 = ————— 4 
az? — by (a bj 


6. If az —by=1 and az? — by? = 


7. The eost of issuing a print is partly fixed and partly 
varies as the number of copies. If the fixed cost is 15£, and 
each copy costs half-a-crown, what is the least number that 
must be sold at 12 shillings each to produce a profit ? 


8. If the price of oranges is lowered by a penny a dozen, 
two more would be obtained for a shilling. Find the price. 


117. 


1. Prove that the roots of the equation 22? —3z —1 exceed 
by 2 the roots of the equation 22? + 5x - 1 — 0. 


2 gt 
2. For what other value of z has the expression —— the 


same value as it has when x equals 51 


3. Find, correct to three significant figures, the value of 
1) 3 . 7938 5[1 s: ($)^^] 
(1) 2x 3:142 x (4:72)5. (2) ide i ma 


4. Express » in the form 
{a(n+1)?+b(n+1)} — (an? - bn]. 


5. If f()=ax?+bx+c, where a, b, c are constants, prove 


UU a= 4Lf@+1) +f -1) - 2/2] 
and D=3Lfle+1)-f(e) + f(-#)~f(-2-1)} 


6. After a man has walked p miles more than the ath part 
of his journey, he finds he still has to go o miles more than 
the yth part of his journey. What is the total distance he 
has to go? 


TEST PAPERS IN ELEMENTARY ALGEBRA 119 


7. The sum of any number of terms of the set of numbers 
2, 14, 38, 74, 122, 182, ... varies as the cube of the number of 
terms taken. Find the next number after 182, and find the 
sum of the first ten numbers. 


8. A number of two digits is equal to nine times the sum 
of the digits. Prove that the number formed by reversing the 
digits is equal to twice the sum of the digits. 


118. 


1. Find a symmetric function of z, y of the third degree 
which equals 2 when z—0, y= 1, and equals 24 when v=1, 
y=2. 

9. Find the values of a, b if the equations Zi 2bx +4=0a 


and 4a? — Bag — 4bz + 4b=16a +12 have the same roots; and 
in this case find the roots. 


3. If the ratios of (x+y) :(y+2):(2+2) equal 17:18: 25, 
prove that the triangle whose sides are v, y, 2 is right 
angled. 


4. (1) Find the least integral value of n for which ('99)" is 
less than ‘1. 
(2) Ifa=5, r= — 9, n= 20, find, correct to three significant 


a » 

figures, the value of cepe (1-7). 

q3 
S 
and when z—a. Draw the graph of the function between 


5. Find the gradient of the function z — when g equals 1 


y= —3 and x= +3. 


6. A corrects proofs at the rate of a pages in p hours and 
B at the rate of b pages in q hours. If they both work 
together, how long will they take over a book of c pages? 
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7. Solve the equations : 
1 SD AM 15-8 
(0 STO +20 z45 a+15 


8. If the sum. of two numbers is three, prove that the sum 
of their cubes, when divided by nine, is equal to the excess of 
three over their product. 


119. 


1. If e(l- z) equals y(1 —y), does it follow that z equals y, 
and if not, what is the other alternative? Give a numerical 
example. 


2. Find the factors of 
z(z—-1) z(r-1)(z-2)  z(z- 1)(z - 2)(z — 3) 
RAE Go — o -— 


and prove that 
$—2 is a factor of 3+ (a-— 1)2? — (a - 5)z — 2(a — 3) 
for all values of a. 


3. If the radius of a sphere is r inches, its volume is 
377? cubic inches. The outside diameter of a spherical shell 
is 8:32 inches and its volume is 63:2 cubic inches. Find its 
thickness, correct to one-tenth of an inch. 


4. The ratio of the volumes of two cones is 4:5 and the 
ratio of the diameters of their bases is 4:15. Find the ratio 
of their heights. 


9. (1) If f(z) =a+2*,prove that f(x - 1) — 2f (a) — f(0) — a. 
(2) Divide 4% by 22. 


6. (1) What is the equation whose roots are 1, — 1, 0? 
(2) If 40? + azy -- 25y? is a perfect square, what is the 
value of a? Is there more than one answer? 
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7. A and B are travelling in the same direction at 10 and 
4 miles an hour respectively ; 4 reaches X one hour after B 
has passed Y, which is 17 miles away. How soon after leaving 
X will A overtake HR? 


8. If a, b, c are consecutive odd integers, prove that 12 is a 


fact 24 p24 ¢2 - ` de 
actor of a?+0?+¢c?+1 R.B.A.N. M'S HIGH SCHOOL, 


120. Bangalore. 
1. If m=a*, n=, (mnf —a?, find a relation between 


25.9, 2. 


TT aty 3a%-y | /8a-y Arie tal 
2. (1) Simplify EH EE y 


(2) Prove that s=2+ /3 is a root of the equation 
gt +15 = 56x. 


3. Solve the equations : 
(1) w+ 2y+ay+2=0; 2w-—ay=9. (2) 23 4-3 — 10x. 
4. The length in ems. of a seconds pendulum is given by the 
2 
formula 5 where g=981, 7—3:142, t=1. Find the length. 
5. Find the factors of 
(1) a(2bey + ab?) + y? (c? — b°). (2) #8 +a? — 2. 
(3) 42 + Amy — 93? 4v + 10y - 3. 


6. If a, b, c are consecutive integers, prove that the sum of 
their squares equals 3ac + 5. 


7. A bill for five guineas is paid in florins and half-crowns ; 
three more florins than half-crowns are used. Find the total 
number of coins. 


8. Two blocks are the same shape and made of the same 
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materials ; the total areas of their surfaces are 18 square inches 
and 50 square inches. The weight of the smaller is 3 Ibs. ; 
find the weight of the other. 


PAPERS 121-130 include 


Ratio and proportion; indices and surds; easy 


arithmetical progressions. ` 


121. 
1. If a+b+c=0, prove that a? -be=2—ca=c—ab. Prove 
also that a? + f$ + c$ = 3abc. 


2. Solve the equations: 
(1) (x43) (x -- 4) (z 4- 5) — 60. 
(2) y22=75, 232—920, zy1—18. 


(3) (c+a)(@+b) (x c)(xa-d) 
skib = treta 


go "NR a? — c? 
2. (D if B= g Prove that EE EECH 


x Ue a+ 2y 
9 == ———— we 
(2) If 3 JTP find the value of Te 
4. In a cross-country race a man averages 9 miles an hour 
for one-third of the distance ; he covers the next mile at 
5 miles an hour, and finishes at 7 miles an hour; his total 
time is 57 minutes. What is the length of the course ? 


n EN 
5. Subtract GE from SS and find the square 


root of 37 — 9043. 
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6. Two casks 4 and P contain mixtures of wine and water, 
A in the ratio of 7:2 and B in the ratio of 4:1. In what 
ratio must liquid be drawn from each cask to give a mixture 
in the ratio of 15 : 4. 


7. What is the first number in the nth bracket of the 
following series : 


[1] - [24 3] - [442 5 - 6] - [7 - 8 - 9 - 10] 4- .. 
Find also the sum of the series inside this bracket. 


8. If a number and its square root contain respectively 
p and q digits, prove that 2p - 4q +1=(- 1)’. 


122. 
1. (1) Simplify (1 —az)(1 — bn) (1 — az — ba) if a -5y 
(2) If s=a+b+c, prove that (as + bc) (bs + ca) (cs + ab) is a 
perfect square. 


2. (1) If P prove that b(a--b — c — d) — (a 4- b) (b — d). 
d» 
C 


(2) If i- =5, prove that /?c + ad? = abd + ©. 


3. Solve the equations : 
(1) zy — az + by = bx + ay. 


(2) en = E 32+u— 2r — 4 — 8. 


4. Two trains starting from London and Edinburgh respec- 
tively, 400 miles apart, at the same time meet each other 
250 miles from London, after travelling a number of hours 
equal to the excess of speed in miles per hour of one train 
over the other. Find the speed of each train. 
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5. Simplify 
(D J2xJ2x/2. (2) J/8-3/94/50—/16+ 16, 
(3) (2/8 — 34/2 — 5) (24/3 + 8/2 = 5), 
6. The nth term in an arithmetical progression is 2m — 5. 


Find the sum of the first 12 terms. 


7. A man buys 7 oxen and 8 sheep for 94£ ; if the price of 
an ox falls 10 per cent. and that of a sheep 331 per cent., the 
value of his purchase falls 15£. Find the cost of 2 oxen and 


3 sheep. 


8. Prove that the difference between the square of the 
average of the n quantities a,+2%, d, - 2, ..., n+x, and the 
average of their squares, is independent of x. 


123. 


1. If à? oJ/3 -- 1 — 0, prove that TEE 


EE 2 2 
2. Simplify (1) (i (2-255) ee ) 
RAT 
a 


Bet T cau S 
Tag, MEN EN TY 


3. Ir. prove that (a? +2%)(2+0) Diener, 


4. IE oy 2-5, 22 y? - 22 — 11, 23-53 4 23— 18, find the 
value of xyz. 


5. The nth term of a series is 5n — 3. Prove that the series 
is an arithmetical progression, and find the sum of n terms. 


6. The ratio of 4’s income to Be expenditure is 10:11, 
and of B's income to Æ’s expenditure is 15:7, and of A’s 
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savings to B’s savings is 3:4. If B spends 200£ a year more 
than 4, how much does 4 save! | 


7. If s? S[a(n 4- D 4-b(n 4 1? - c(n- 1)] Lon? + bn? + cn] ` 
for all values of n, find the numerical values of a, b, c. Hence 
find the value of 12+ 22 -- 32 4- ... - 8? 4 9*. 

8. The straight line AB is bisected at C and produced to 
any point D. Prove that 4D. BD- CD? — AC, 


124. 


1. Prove that 2((b--c)(c— 2) * (c 4- a) (a — b) 4- (a. b)(b — c)) 
can be expressed as the sum of three squares. 


2. Solve the equations : 
(1) @+y2=4y+1=3 - 92. 
3(zr4ad) x45 — 
M T. ES 


a b a?--ab 4-0? a 
3; pr prove that OW PS 


4. What number must be added to each of the numbers 
13, 18, 41, 53 so as to make them in proportion ? 


5. In a certain series in A.P. the 8th term is twice the 
4th term. Prove that the 9th term is three times the third 
term. 


6. Simplify dea ai alba 3 


7. The radius of the circle circumscribing a triangle whose 
sides are @, b, c is 4abc[s(s—a){s- b(s-c)] where 
s=1(a+b+c). Find, correct to dy inch, the radius of the 
circle eireumseribing a triangle whose sides are 17:3, 21:5. 
31:2 inches. 


zar A 
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8. A man who is walking from 4 to D, a distance of 291 
miles, meets at the end of 4 hours a man who has been walking 
for 3 hours from B to A. Were they each walking one- 
quarter of a mile per hour faster, they would meet a quarter 
of an hour sooner. At what rates are they walking ? 


125. 


L (1) Multiply 2-3% by 3249, 
(2) Solve 2’ = 167-1, 


2. Find a quadratic function of z which takes the values 
l, 0, 2 when z equals 0, l, 2 respectively. 


3. Determine the value of c if zero is a root of the equation 


xad ci dea and in this case find the other root. 
= A wd A 


4. If log2 —-3010 and log 3=:4771, show how to find, 
without using tables, the logarithms of (1) 50; (2) 18; 
(3) 15; (4) 4; to three significant figures. 

Evalüate to three significant figures 3:142 x (862)? x 30:01. 

9. The sum of the first four terms of an arithmetical pro- 


gression equals the sum of the first eight terms, and the sum 
of the first three terms is 27. Find the 20th term. 


6. Three lbs. of tea and ten Ibs. of sugar cost 9s. 4d.; if the - 
price of tea rises 25 per cent. and that of sugar falls 20 per 


cent., the combined cost is 10s. 2d. Find the cost of each 
per Ib. 


1. T Zb S prove that 
(PLB + C2) (a2 4 92 4 2°) = (ax + by + cz, 


8. A cricketer, on getting out in the first innings of a 
match, finds that he has by that innings increased his average 
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for the season by 2; on getting out in the second innings he 
finds he has still further increased his average by 2. In the 
whole match he made 100 runs; how many did he make in 
the first innings! 


126. 
1. Simplify 


o -OEE -O-O 


(2) a? + 02 + c -- 2ab + 2bc + 2ca 
^ a? — b2 — c — Oe í 


2. Solve the equations 
(1) (z-- 1)( - 1) - «(v - 2) - (2e - 1)(«— 3). 
(2) 2324-9? —34, 2-98. 


SN Es E Ze * 


3. If the nth term of a series of numbers is 3n + 5, find the 
difference between the nth term and the (n+ 1)th term. 


Find also the sum of the first n terms. 
E Weta 1l 


4. Solve the equations 75-44-35 7 ]0r4 14g 4302 


2 
5. lf wies ees prove that 


Ee uo o oon 
OSD 1« [a - Ge) - uv. 


6. What must be added to each of the numbers 8, 56, 200 
so as to give three numbers in continued proportion ? 
T. l£ a— Si aed find in as simple a form as possible the 


value of a 
1+a 
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8. I have 30 miles to go to a railway station and 44 hours 
to get there in. On my bicycle I go at the rate of 15 miles 
an hour, but my front tyre is likely to burst, in which ease. 
I shall have to walk with the machine at 3 miles an hour. 
How many miles must I ride before I am free from anxiety as 
to whether I shall catch the train ? 


127. 


L If a=a', bom c=", express as a power of v the 


arba 
fraction ——- 
C 


2. Solve the equations: 
Zi LI 344+1 9 
AES 
(2) x+ 2a?y = (c + a) (ex + 2ay) = (c — ay. 


(3) J/z-3-Az—2-—1. 
3. The first and second terms of an arithmetic progression 


are 1 - x and z—2; if the nth term is 5n — 8, find the value 
of x. 


4. If ¢ is proportional to p. v?, and if t=224 when p=28, 
v= 16, what is the value of / when p=32, v=252 


ere c 
5. If are Prove that 
(a b E e d? — (a+b) e (e - d? -- 2 (b 4- c2. 
6. Find the gradients of the functions l(z--3) and 3 — 2? 
when z—1. Draw the graphs of these functions, and interpret 


geometrically the fact that the product of the gradients, when 
w= 1) is>— Ll. 


T. Tt (1-2?) (2) +(1 +0? +23) $()=1 and if f(a), p(x) are 
rational integral functions of degree 2 and 1 respectively, 


find f(x) and die), 
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8. From a cask of wine, 9 gallons are drawn and replaced 
by water; 12 gallons of the mixture are now drawn and 
replaced by water. If the amounts of wine and water now in 
the cask are equal, find the capacity of the cask. 


R.B.A.R, WS HIGH SCHOOL, 
128. 


~ a 7 <> 
oe Bang avore. 
1. Simplify DaMs D 


(1) (222 — 19x + 35) (222 — 13% + 15) (4a? — 16x + 15). 


(2) En: z E e (i-o 


2. If the sum of the first n terms of a series is Tn? — 5n for 
all values of », prove that it is an arithmetical progression, and 
find the common difference. 


3. If (r— a)(y — a) 7 Bi, prove that 
| 1 


and that poate y-e+p 85 


4. Solve the Coh 


z-l zl 

(2) az +by=a? + 2ab — U, ba+ay=a? +0. 
C 
di 
Qn + än + ein + dän " 
ESL Lou nig 51 
9/3 -VII , 2/34 X11 
(24/3 4- /11)? WRC (243 - V11) 
6. It za 14 y? - y 1-22, prove that 

Jl 2 - ay 4 A 4-22) (1 +9). 

I 


5. (DH i7 prove that 


(2) Simplify 


D.T.P. 
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7. The number of competitors in a race varies directly as 
the value of the prize and inversely as the square of the 
length of the course. There are 25 entries for a half-mile 
race, the prize for which is 5£. How many will enter for a 
mile race, the prize being worth 8£ 


8. Men standing four deep form a hollow square. If they 
stand three deep, they can form a hollow square with ten 
more men ina row, Find the number of men. 


129. 


1. If a=4/2, Ae BAD, ef, find the value of 
(a b e) (b c— a) 
(c 4- a — b) (a-- b — c) 


a : ab+be+ca\? a? 
2. If Am =$, prove that (fe creas) = 7 


3. Solve the equations : 
(1) 2-1 ¢-3 2m2) 
etl z43 «42 

+ ————— 


HH 


b 
(2) z--6-a zx4b-c i 


4. The sum of ten terms of an arithmetical progression is 
145 and the sum of its 4th and 9th terms is five times the 
3rd term. Find the series. 


5. Find the value of c if 122?--zy — 6s? — 29x + 8y -- c. ean 
be expressed as the product of two linear functions of z 
and y. ) 


6. The perimeter of a right-angled triangle is six times the 
shortest side. Find the ratio of the two sides containing the 
right angle. 
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7. If x and y are positive quantities such that æ is less than 
1- : 1-2 
Try prove that y is less than lur 

8. A starts from P to Q half an hour after B, overtakes 
him midway between P and Q and arrives at Q at 2 p.m. ; 
after waiting 74 minutes at Q, he returns and meets B ten 
minutes later. At what time did 4 leave P? 


130. 
1. If z— 4 — 2? and 2? — y? 2 82, prove that 2? — y’ = 28?. 


ES 


Factorise (1 — a)*b4 — 2 (1 - a?) ? + (1 - à)?, and prove that 
a(b-4-c — ay! 4-b(c-- a — D? - e(u-- b — c? 
- (b oc c — a) (c a — b) (a - 6 — c) — 4abc. 


a: af Zë prove that 
(a? + 62 + 2c?) (a+b + 2c)? =[(a+c)?+(b+6)?. 
Simplify EE 
(1 +4/2)(/6 — V3) 


5. The volume of a sphere varies as the cube of its radius. 
If a sphere of radius z inches is made into a hollow sphere 
whose internal radius is y inches, find its thickness. 


e 


6. The angles of a pentagon are in arithmetical progression, 
and the greatest is twice the least. Find the least angle. 


7. Prove that the gradient at the point (6, 12) on the 
graph of y=42? is the same as the gradient at any point of 
the graph of 2y — 8x + 3. 


8. A person walks 20 times round a square field and finds 
he has gone as many miles as the field contains acres. What 
is the area of the field ? 
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PAPERS 131-140 include 


Simultaneous quadratics; arithmetical and 
geometrical progressions. | 


131. 
L H a=- yz b=- a, cet prove that 
a? + 03 + — S3abc = (a +b +c) (x +y +z) (ax + by + cz). 


Mn ]-z A, fl+2 4 
2. Simplify (1) CX CR i=): 


-g 
(2) (/37 + 6) (/37 — 6) 5. 
3. Solve the equations: 


(1) (x --3)(z4- 2)(x 4- 5) 
= (x — 3) (16x + 5) + (xz + 3) (x — 4) (x — 5). 


I 
(2) +y=2=22y; ER 
(3) a? Aen 3: emt 29? D. 


4. Two numbers are in the ratio of 5:4. If 8 is taken 
from each, the remainders are in the ratio of 3:2. Find the 
numbers. 


5. (1) If a, b, c, d are in geometrical progression, prove 
that (ab + bc + cd)*(a — c) (b — d) = (a3 — e$) (0 — d$). 
(2) Find the sum of the numbers in the nth bracket in 
the following: [1]; [2+4]; [84-164-32];.... 


6. A motorist 4 starts from X and drives to Y, which 
is 15 miles away ; 15 minutes later a cyclist B leaves Y and 
rides to .X, taking 65 minutes for the journey ; 4 returns to 


X without waiting at Y, and arrives there at the same time as 
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B. Where did 4 first meet B! Give both a graphical and 


an algebraic solution. 
T. What value of z makes gt + 62? + 112? + 32+ 31 a perfect 
square ? 


8. Prove that values of z, y, z can be found which satisfy 
each of the four equations : 
Tæ- 13y - 62 4-13 — 0. Dz--4y 4- 124-4 — 0. 
8r—3 4245-0. Or — 4 -- 4z 4-1 — 0. 


132. 


(x-b)(x-c) , (x- o)(x - 4) (r-a)(x-b) . 
1. Prove that (o E RO (6 —c)( a) * (ea) (c— 9) is 


equal to 1. 


9. The first and last of 46 terms in arithmetical progression 
are —7 and +62. Find their sum and also the two middle 
terms. 


3. Solve 
(1) 4 {a - 3[r - 2(@-1)]} =24. 
(2)2324-22y—3; 4 — gy =A. 
(3) 24-94-2219; Gitt: 133; yz-9. 
4. A takes x hours longer than B to walk y miles, but if he 
doubles his pace he takes z hours less time than B. Find Ze 
pace in terms of 4,35 es 


5. (1) If the sum of n terms of an arithmetical progression 
whose first two terms are a and b is ma - kb for all 
values of a, b, prove that (m + k)? =m + 3k. 

(2) If a, b, c, d are in geometrical progression, prove 
ab--bc--ca oi 


that Kb qi 


6. Two companies in a regiment appeared in the field in the 
strengths 9:11. At the end of the day the relative strength 
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was 5:6. If 35 per cent. of the men in the two companies 
were put out of action, and of these 34 men belonged to the 
first company, find the number in each company at first. 


7. If a—1( - 1 4 - 3) and if a+6+1=0, find the values 
of a3; b3; ai +58"; gint143"+1, where n is any positive 
integer. 


8. If the minute hand of a clock moves in the opposite 
direction to the hour hand, find when the hands of a clock 
are coincident between three and four o’clock. 


133. 


j -p 
1. If z=a+b+ pov and y- 523, * prove that 


(b) a+b 
(s - ay - (y - b)? =. 
2. Solve the equations : 
2£-9 kk 
m ES ee 
(2) Je-- 4 x —3-A. 
(3) vy - y? —4, xz? — ay + 2? — 8. 


3. If £x. ys. is six times £y. vs., find the values of g and y, 
each sum of money being expressed in its simplest form. 


4. If à? - d? 2 0? - ?, prove that 
(b+c+d—-a)at+b+e-d)_, 
(c+td+a-—b)(d+a+b-c) ` 

5. What is the smallest number of terms which may be 


taken of the geometric progression 4, 6, 9, ... to give a sum 
exceeding 8000 ? 


6. Prove that the remainder when a 3 7z 4-3 is divided by 
æ- l is the same as the remainder when zi — 6z-- 7 is divided 
by x-2. 
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7. Divide 1 into two parts such that the sum of their 
cubes is 4. 


8. Two casks contain mixtures of wine and water in the 
ratio 8:3 and 5:1 respectively. In what ratio must liquid 
be drawn from each cask to give a mixture in the ratio 4:11 


134. 
ab — cd 
1. Hr Po pd that (x +a) (z — b) = (x +c) (x — d). 
2. Solve the equations : 


Rig) 4 

1 -= A AT 
(1) l x41 SS 
(2) ee UL" IU 


3. Simplify 
J3 - 2 
Gi EE 
(2) t+2—-(#+2)"! EE 5 ex 4)? 
z429—-4(z45)! $4-4—(z-4)! 


4. Tf a, v, y, b are in arithmetical progression and o, a, y, d? 
in geometric progression, prove that a + b — cd (c 4- d). 


5. Eliminate ¢ from the equations : 


v=3(t+7), y=2(P +5) 


6. A horse which cost c£ is sold for £24 at a loss of 
a per cent. Find a 


23272 


e 8 
wit > = 989) calculate v given that r=4000, 9= 5550 


Amr d d 
DER 2 = ? D 
and prove that 2x 60 x 60 3 approximately 24, where r = 3:14 
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8. A cistern with a leak in the bottom can be filled by one 
pipe in 20 minutes and by two pipes in 8 minutes. In how 
many minutes can it be filled by three pipes, all the pipes 
being the same size ? 


135. 


SUA a —(0, prove that 
» y2 E ; 
a—abe b—abe c- abe 
2. Find the square root of 


G2) -a-l G) a] 
3. If 


32? — Ig- l=a(x-— 1) (a — 2) + b(z — 2)(x-3)+ e(z- 3) (a1) 
for all values of z, find the values of a, b, c. 


4. If the sum of the first p terms of an arithmetical pro- 
gression is zero, prove that the sum of the next q terms is 
-a(p-*g)g 


S where a is the first term. 


9. Prove that log 1$ - 2 log $ + log 245 log 2. 


6. A square of carpet is cut up into Strips so as to cover a 
border a +b feet wide round the floor of a room whose length 
is 10a feet and breadth 10b feet. What was the length of the 
side of the square? 


7. lf a, b, c, d, e are consecutive integers, prove that 5 is a 
factor of a? + 0? + c? + d2 + e. 


8. A fox and an eagle lived at the top of a cliff of height A. 
whose base was distant mh from a farm. The fox descended 
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the cliff and went straight to the farm; the eagle flew up to a 
height 2, and then flew straight to the farm. If the distance 
traversed by each was the same, find z in terms of m, h. 


136. 
1. Simplify 
a+b\2 /a—b\*)\ . 2ab 

2 itr) "Cd Ee 

; 1 1 1 

GD GD) CVE) 

Wy z) "y m) ery? 
EL» c NES E 

JA STD y prove that abies 


3. If a, b are consecutive integers, prove that a? + b? + a?D? 
is a perfect square. 


4. Solve the equations (1) 2zy -- y? — 16, 22? — oy = 12. 
(2) z(y -- 1) 2 y(a 4 1) 2 a(z * 1). 


5. During any year the excess of births over deaths causes 
an increase of h per cent. of the population, and at the end of 
the year a fixed number 4 of the population emigrate. If 
the population at the beginning of a certain year is P, how 
much is it at the end of n years from that time? 


6. Find the sum of all numbers less than 1000 which are 
not divisible by either 2 or 5. 


7. Two cyclists travel, one from A to B, the other from 
B to A, by the same road at uniform speeds. They start 
at the same time. One reaches B-23 hours and the other 
32 hours after they meet. How long does each take over the 


journey ! 


es 
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8. A string of length / has its ends tied to the two ends of 
a heavy straight stick of length a, and is slung over a small 
smooth peg, so that the string and stick are vertical. Find 
the height of the peg above the mid point of the stick. 


137. 
1. If à? =0? +e — 2bc(22? — 1), prove that 
E (a+b+c)(b+e- d 


4bc 
a a 
BR x. 
2. Find the value of Ec when z=1, and find the 
v+ pa 4 " 


other value of z for which this expression has the same value. 


3. Factorise (xy —ab)?— (bz — ay), and prove that 
a(b — c)(b c — ay* - b(c— a) (c - a — A -- c(a — b) (a 4- b — c) 
= kabc(a — b) (b — c) (c — a), 


where & is a constant, and find the value of X. 


4. If a, b, c, d are in geometrical progression, and if b-c=2 
and a—d=7, find the value of a. 


5. In a series of right-angled triangles, one side has in 
suecession the lengths 1x4, 2x6, 3x8, 4x10, ... inches, 
and the hypotenuse exceeds this side by one inch. Prove 
that the lengths of the other side form an arithmetical pro- 
gression. | 
bpa digg 


, prove that it aid = dt — dig and if 


eau 


7. A grocer has teas worth 2s. 8d., 1s. 8d., 1s. 4d. per Ib. 
How must he mix them for a customer who wants a 56 lb. 
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chest at 1s. 10d. per lb., in which there shall be 2 Ib. more of 
the best than of the worst tea? 


8. If fle) - s prove that SUFO -/02- 


138. 
1. If s+y=ay=1, prove that 2? —3? — — 1. 


2. Prove that the equations 
48 -32--z4-6—0; "tt 2x —6 
have two roots in common, and find the other roots. 


3. Solve the equations (1) 9y--2—2z(z y); 2—y —2- 
(2) + y? — 8, (aw — by — P (a + wl 
4, The pth term of an arithmetical progression is u, and the 
qth term is v; find the rth term. 


5. If sis the sum to infinity of the geometrical progression 
whose first two terms are u, v, prove that the sum of n terms 
of an arithmetical progression, whose first two terms are u, ?, 
n(n-1) w 

2 » 


6. The pressure of wind on a plane surface varies jointly 
as the area of the surface and the square of the wind's 
velocity. If the pressure on a square foot is 1 lb. when the 
wind is moving at 15 miles an hour, find the velocity of the 
wind when the pressure on a square yard is 16 Ib. 


7. Two numbers differ by 6; prove that if 9 be added to 
the produet, the sum will be a perfect square. If the square 
root of this be 13, find the two numbers. 


is nu — 


8. A person gives to each of five boys a certain number of 
pence which is represented by two digits ; and the whole sum 
expressed in shillings and pence is represented by the same 
two digits. How much did he give each boy ! 
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139. 


Cree Be 
SE DEER 
a4 a 


1. If ab+bc+ca=0, prove that 7 4^ = + e 
RE b 
2. Solve the equations 
(1) a+ay=90, ay +y? = 10. 
(2) (x - D J/4-x— 9. 
Determine by inspection one root of the equation 
(c +a- 2b)a? 4- (a +b- 2c) 4- (b 4- c — 2à) — 0, 
and then write down the other root. 


a’ — b3 1 1 1 
3. Simplify (1) ee b a) re 


101+103+105+...+199 
E ENEE 
5. If p, q, 7, s are four consecutive terms of the series whose 


nth term is 3” + 2n, prove that 3p + 5r=7q+5s. 


ge Te : prove that (1) X — b?) = a?(b? — c2). 


b 
a 


7. If a solid sphere, 3 inches in diameter, weighs 30 ounces, 
what is the weight of a solid sphere of the same material, 
whose diameter is 5 inches ? 


8. A bill before Parliament is lost on a division, there 
being 600 votes recorded. Afterwards it was carried by the 
same voters by twice as many votes as it was before lost by, 
and the new number in its favour was to the original number 
against it as 5:4. How many members changed their minds? 
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140. 
1. If y - 2- ax, ss Di, x — y= c2, prove that 
abc 4- à; 4- b 4- c — O. 


2. If the sum of n terms of the series 
1:3 + 3°32 4 5:35 1-95 9/39 +... 
is (an 4- 0) 3^ +c for all values of n, find the values of a, b, c. 


3. Factorise (1) 1-9 (1 4 21 zy). 
(2) a? — Qa? — 292 + 30. 


4. Solve the equations : 
(1) a? 4- 3y? — 43, a? + ay = 28. 
(2) Ja a — a Nb. 


5. Find the area of the figure whose vertices taken in order 
are (0, 4), (2, 7), (7, 10), (9; 19). 


6. Find the three smallest positive integers which are such 
that their squares are in arithmetical progression, and the 
difference between the two smaller numbers 1s double the 
difference between the two larger. 


7. If ABCDE are five points on a straight line, and if C is 
the mid point of BD, prove that BC? + CE? - DE? = BD. CE. 


8. Two rectangular lawns have the same area, a? sq. feet, 
but the perimeter of one is one-fourth larger than the peri- 
meter of the other, which is a square, Find its dimensions. 
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PAPERS 141-150 include 


Elementary theory of quadratics ` harmonical 
progressions. 


144. 
L If +y=1, prove that a? (y -- 1) - 99(z - 1) 2 x — y. 


J (2) - f (y) 


2 UE (a) = LAC. prove that f(a#+y)= 1+7@) fy 


at 44-2? 
and express /(3z) in terms of COS 


3. (1) If a?, 02, ? are in arithmetical progression, prove 
that 6+¢,¢+a,a+0 arein harmonical progression. 
(2) If the nth term of a series is 27-14 2n, find the sum 

of n terms. 


4. Solve the equations: 
(1) 2-y=11; 2? — g* = yz 90. 
z-a z-b b a 
RE 5 ————— 
9. (1) Find the value of a if the equation 
a? — (a4- 2): 4-20 4-1—0 
has equal roots. 


(2) If a+b= —2 and ab — —5, find the value of a? + D?. 


6. A train started for a journey of 60 miles, which was 
timed to take 90 minutes; but on the way it ran into a fog, 
and the driver was compelled to slacken speed, so that it 
arrived 25 minutes late. Had the fog come on 6 miles farther 
from the place of destination, the train would have been 40 
minutes late. Find the rate of travelling in the fog. 


7. Along the straight line 4B the following distances are. F 


MT 
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measured in order: AB=logpqg, BC-loggr, CD=log rt, 
DE=logtp. If F is the mid point of AE, prove that 
AF —log pqrt. 


8. If 22--az4-b and bz? +ax+1 are unequal but have a 
common factor, prove that 1+6= +a. 


142. 
If 235455—1, prove that y2- 2y(14- 32) - (1 - 4 — 0. 


SS 


2 (D If i prove that 


(a+b+c+d)(a—b—c+d)=(a+b-c-—d)(a—b+e-d), 
(2) What value of z makes 3-2, 6-2, T+, 194+” 
proportionals ? 


3. (1) If o, a, ...@ are in harmonical progression, prove 
that 0,0, + 50, +... + An -10n = (n — 1) aan. 
: (2) If the sum of n terms of a series is 3n? — 5n, prove 
that the series is an arithmetical progression, and 
find the 10th term. 


4. Find the factors of 
(1) ly — 2) + Pa%(z— a) ety (n y). 
(2) aè — 3a?b + 3a? + 76°. 

5. A specimen of bronze consists of 85 per cent. copper, 
10 per cent. zinc, and 5 per cent. tin, and a specimen of bell 
metal consists of copper and tin only; the two are fused 
together, and the mixture is found to contain 84 per cent. 
copper, 8 per cent. zinc, and 8 per cent. tin. Find the pro- 
portion of copper and tin in the bell metal. 


6. (1) One of the roots of the equation x” — 2x+k=0 is $; 
what is the other? 

(2) Find the condition that one root of the equation 

(a —1)a2-2(a-1)a+a-—2=0 is double the other. 
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7. The velocity of discharge (v) in feet per second of water 
Hd 
jo: SSC ER 
through a long pipe is given by the equation v = 00047? 
where H is the head, L the length of the pipe, and d its diameter, 
all expressed in feet. Find the velocity of discharge through 
à pipe one mile in length and 18 inches in diameter, if there 
is a beach of 35 feet. 
8. Find a function of x and y of the first degree which 
vanishes when z— 1, y —2, and also when z—2, y= — 1. 


143. 
1. Prove that a+b+c is a factor of 
(az + by + cz)? + be(y — 2)? + ca (z — £}? + ab(x — yy. 
2. Factorise 227+ 3ay+y? — 6z — 4y + 4, and solve the equa- 
tions 227+ äerd — 6x - 4y+4 — 22? — zy - 3? — 4; +y 4-2 — 0. 


3. If a, b, c are in arithmetical progression and 5, c, d in 


harmonical progression, prove that $7 
4. Find the value of a if one root of the equation 
a? —(a+3)a+2(a+1)=0 
is three times the other. 


5. What number must be added to each of the numbers 
1, 17, 65 to give three numbers in geometrical progression 1 


6. Solve the equations : 
34-16 244+3 5zr-2 
(D 223 LN REIS 
(2) 2? - 4? 213, zy — 2x - 9y + 4=0. 


7. A man walks a certain distance and begins to return at 
double the pace, but gets tired, and reduces his speed to one- 
third of his original pace. If the times taken in going and 
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returning are equal, compare the times during which he 
walked at the various paces. 


8. The nth term of the set of numbers 7, 20, 57, 1166, . 
. 9^ A bn ; find the values of a, b. Hence find the sum ót ihe 


E mn numbers. d 
R.B.A.N. M'S HIGH SCHOOL, 
Lj 


14.4. Bangalore. 


1. Simplify (1) E DTI TI) 


a) Lä) fl+a 1-2 
2 ttes gees E Dl 
2. Solve the equations : 


(1) (z—- 2)5 +08 =2(a— 1)? +12. 
(2) Sein 8. 3?-¥= 1. 


3. Find the sum of the squares of the roots of the equation 
cg. 
Prove also that the roots of this equation are half the roots 
of the equation 2? — z — 14. 


4. Prove that the difference between the arithmetic mean of 
the squares of a+% and b+ and the square of the arithmetic 
mean of a +g and b+ z is independent of 3. 


5. If the mth term of a harmonical progression is n, and if 
the nth term is m, prove that the mnth term is 1. 


6. Find correct to three significant figures the value of 
awh(x? —3?), where 7=3'142, w=217, h=6351, x= 4072, 
y = 3:843. 


a b 0546 (ab cy 
K H prove that Ze por 
K 


b 


DE, 
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8. A man spends on charitable objects an annual amour 
proportional to the square of his income. He spends £3 
more when his income is £1200 than when it is £900, Fin 
his charitable expenditure in each case. 


A 145. 
I. (1) If z—1--A2, prove that zt + 1 = 622. 


(2) If 25 3/2 — 24/3 and y= 3/2 + 24/3, prove that 
a? + y? lg, 


2. (1) If a, b, c are in arithmetical progression, prove tha 
2a — 3b, 2b — 3c, 3b — 4c also form an arithmetica 
progression. 

(2) Prove that the sum of any number of terms of th 
series 1+3+5+74+... is a perfect square. 


3. If o, B are the roots of the equation 2? — 3x — 11 — 0, finc 
the equation whose roots are (1) a.-- 2, (8 -- 2, and (2) 2a, 28. 


4. 4 has p£; B ne pays him + 7, of what he (B) has, anc 


finds that he now has Ż — of what 4 be How much had B at 
first ? 


5. Determine by inspection one root of the equation 
(+b+¢)(a+ce+a)(e+a+b)+abce=0. 


a 08 
6. If 7 Ee c 
(a? + ce)(b+d+f) — (D - d?f )(a -- e+e). 

7. (1) Find the gradient of the function 34 +£ when £— 9. 
(2) A body moves so that it travels 3f+7 feet in ! 
seconds for all values of € What is its average 

speed for the interval from t= 2 to 1 — 2 -- h seconds, 

and what is its velocity at the end of 2 seconds? 


prove that 
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8. A man bicycles 40 miles, partly at 15 miles an hour and 
partly at 12 miles an hour. For how long must he ride at the 
former rate in order to complete the whole distance in 3 
hours ¢ 


146. ` 
1. (1) Prove that 
(a +02 + E+ d) (p? +g? +7? + 2) = (ap + bg + er + ds? 
+ (ag — bp + es — dr? + (ar — bs — cp + dq)? + (as + br — eq — dp). 
(2) If each of the numbers 2, y, z can be expressed as 
the sum of four squares, prove that xyz can also 
be expressed as the sum of four squares. 
2. If the sum of the roots of the equation 
a? —(a+3)¢+2(a+1)=0 
is two-thirds of their product, find the value of a. 


3. If a, b, c, d are in geometrical progression, prove that 
a? — — (a 4- c)(a +d) — (b - c) (b 4- d). 


4. (1) Form the equation whose roots are 0, 1, 2+,/3, 
2 — lä | 
(2) Find the relation between p, q if the roots of the 
equation 2? 4- pz 4- g — 0 differ by 3p. 
5. Solve the equations: 
(1) (b-a)z—(c—b)y=c-a, (a-c)x-(b-a)y=b-c. 
(2) eru 2 3yt+42_Se+5u+4 
ioo 13 18 


6. Men, standing four deep, forma hollow square. Standing 
three deep, they could form a hollow square with two more 
men in the front rank than before. Find the number of 
men. 
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7. If n harmonic means are inserted between a and b 
. T "^n—72-1MX-! 
prove that the rth of these is (n+ ut me ) ; 


8. The sum of n terms of a series is 5n? — 4n. Prove that i 
is an arithmetical progression, and that the 90th term is elever 
times the 9th term. 


147. 


1. Subtract 3:2” from 2”+%, and multiply the result by 6-2” 
What is the least integer by which the final answer must be 
multiplied in order that the result may be (1) a perfect square. 
(2) a perfect cube? 

2. (1) Find the relation between p and a if the ratio of the 

roots of the equation a? -- px - q — 0 is 2:3. 


(2) Find the sum of the cubes of the roots of the 
equation 2? — 4 — 1. 
Sm qr 3 1 
3. Eliminate ¢ from the equations «= 21 — je t+ f 
4. Find the value of n if the sum of n terms of the series 
2+5+8+11+... is equal to the sum of n terms of the series 
dI 454-434... : 


EE 
SE ER 


6. The hypotenuse of a right-angled triangle is less than 
the sum of the other two sides by 8 feet, and the area equals 
180 sq. feet. Find all the sides. 


5. Simplify a 


7. lf av - by « 1 and aa? — Miu. find the values of z, y, 


and hence prove that aa” — by” = (a — un 
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8. Two casks, each containing 20 gallons, are filled, one 
with water and the other with spirit. « gallons are drawn 
from each cask, mixed, and the casks are again filled up with 
the mixture ; when this is done a second time, the quantity of 
spirit in the first cask is to that in the second as 3:5. Find the 
value of a. 


148. 


mec (x —a71) (x? + 272) + (x +071) (2? — a?) 
Ze Simplify EE TEEN 
2. Prove that (z— 1)? isa factor of x" -— lOz- 9. 


3. Prove that the difference of the roots Oba = of D e 
is equal to that of the roots of 2? - 5a — Lef, 


4. If z, y, z are in geometrical progression and if z, a, y 


and y, 5, z are in arithmetical progression, prove that 
are eee 
a 


b 
5. Solve the equations 
(1) 22 — 2 (ab — c)z — a? (a? — 2ab + 2c). 


E 324(y-1)? y2+(z+1) 
E ELT" v.m 


6. The perimeter of a rectangle is 12 inches and its area is 
6 sq. inches. If the lengths of its sides, measured in inches, 
are the roots of the equation 2? -- bz - c — 0, find the values of 
b and c. 


7. If f(z)s2*—a, prove that 
f(a+ 2) - 3f(x 1) 2/60) =f). 
8. Find the price of butter per pound when a quarter of a 


pound more in three shillings’ worth lowers the price two- 
pence per lb. 


=y T, 
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149. 


1. The horse-power required to drive a certain ship is 
estimated from experiment on a model as follows : 


Horse-power = H — 290 | 560 | 1044 | 1810 | 2300 
Speed in knee = P b | T | 9 | 11 | 12 


Prove that these figures agree approximately with a law of 
the type H —a-4- 0/5, where a, b are constants, and find the 
values of a, b. 

Caleulate the horse-power necessary for a speed of 18 knots. 


2. Solve the equations : 
5 9 
(1) 4+y 20-2 
E 
" 


= 9y — 5x — 26 — 0. 
ax A 
(2) b m 


3. If a, b, c, d, ... k, l are in harmonical progression, prove 
that al is the average of the quantities ab, be, cd, ... , kl. 


4. Prove that z — 2 and «+3 are factors of 
a — a? (2a — 1) — 2x (a + 3) + 12a 
for all values of a, and find the value of a if z--2 is also a 
factor. 


5. The sum of n terms of the series 
—34-94-334-69 1107 +... 
is of the form an? + bn, where a and b are constants. Find the 
values of a, b; hence find (1) the sixth term, (2) the nth term 
of the series. 


6. Find a if the roots of the equation 
(a -- 1)2? — 2(a 4-3) 42 - 3 20 
are equal. 
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7. Find the greatest possible number of points of inter- 
section of n straight lines and m circles. 


8. If a tap can fill a spherical vessel, radius a feet, in x 
minutes, how long will n similar taps take to fill a spherical 
vessel, radius 5 feet? | 


150. 
l. Find eorrect to three significant figures the values of 
(1) (39:25)-17; (2) d where a= 3:62, r='835, n — 10. 
2. If a, b, c, d are in geometrical progression, prove that 
(a-- b-F c d — (ab - c d?  2[(a4- b) (c d) 4- (b - cy?]. 
3. Find the positive integral value of z which makes 


32? — 1'7z -- 11 nearest to 1000. 


4. Find the sum of all numbers of three different digits 
not beginning with a zero. 


5. Prove that the roots of the equation 4a? — 37: 4-49 — 0 
are the squares of the roots of the equation 22? — 3z — 7 — 0. 

6. Two trains are proceeding in the same direction at 
uniform rates. The quicker train, which is in front, gains : 
of a mile every minute, and also 2 of a minute every mile on 


the slower train. Determine the speed of the faster train, 
and prove that, if » is positive, this cannot be less than 
60 miles an hour. 


7. If 2? -- bz — a? and a? - az — 0? have a common factor, and 
if a and b are unequal,-prove-that-either & or b is zero. 

8. What number f R EAM Hrom ( da€h) LIBRARY 
numbers 8, 10, 13, 17 so that the remainders qnay be in 
proportion ? 


Accession No ior ie 


UDC No: SIR DU... 
Date; ege, ss e 
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PAPERS 151-160 include 


Permutations and combinations. 


151. 


1. Find the value of EE when z—]1, and find 
Qu+p Qu—p : 
another value of z for which this function has the same value. 


2. In z years’ time a man will be twice as old as he was 
y years ago ; what is his present age? 
a bcd : i 
3. (1) If p y pen proportion, prove that 
bt- dë ce?" 
(2) If x, y, z are in arithmetical progression, prove that 
a? (y +2), y? (2 +x), 2(x+y) are also in arithmetical 
progression. 


4. Solve the equations : 
(1) y) (6? — 9?) = a8, (s — y)? - 2) - 0. 
(2) Ve 4- 2x — 9 — bz + 4. 


5. (1) If a, B are the roots of the equation (z +a) (x 4- b) — &, 
ata b4-B 
a-B bra 
(2) Prove that the roots of the equation 
(a? + ab) a? + x -- ab — 52 — 0 
are rational if a? +b? — c?, 


prove that 


6. The perimeters of two squares differ by 32 feet. If the 
area of the larger is 68 square feet less than the square on 
the diagonal of the smaller, find the area of the smaller. 
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7. In how many ways can six people be arranged in an 
order of merit? In how many of these orders will a certain 
person 4 be one place above a certain person Bt 


8. A particle starts from a point O and moves along a 
straight line OA. If it is at the point P after ¢ seconds, 
where OP =s feet, and if s and ¢ are always connected ty the 
relation s= 5{ + 3t, find the distance it travels between the 
times 2 seconds and 2+/ seconds; find its average speed in 
this interval, and deduce its velocity at the end of two seconds. 


152. 


1. Prove that the expressions 


1 1 1 1 
(1 — ab)(1 — ab?) | 1-@ 1-a? 


à 1 A | 
y (1-a3)(1-a)|  1-ab Y-gui O° edm 
2. Solve the equations : 
(1) 7 (a-z), xy? = (b - yy. 


9 
Bu EE Ree 


3. If 16 is added to the product of four consecutive odd 
numbers, prove that the result is a perfect square. 


4. (1) If the sums of the first », 2n and 3n terms of an 
arithmetical progression are z, y, 2, prove that 


CH 
3 

(2) If a, b, c are in B progression, prove that 
Enc 5. 


are in harmonical progression. 
brc ¢+a@ 2i Pos 


5. A, who rides 4 miles an hour faster than P and 6 miles 
an hour faster than C, takes 50 minutes less than B and 90 
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minutes less than C to go from X to Y. Find the distance 
between X and Y. 
6. (1) Prove that IL Jg ui AET has equal roots if 
GET £2-b g-ce 
a? 4- b? + e= be + ca 4- abb. 
(2) If a, B, y are the roots of 23 — 3a? -- 4 — 0, prove that 
o? + B2+y2=9; oF + B8 4 y3 — 15 ; a4 4 B4 4. y! — 38. 
7. In how many ways can two cards be selected from a 
pack of 52 cards! What is the chance of the ace of clubs and 
the ace of spades being next to each other in any pack 


8. If (22—4x—2).f(z) -(32—922--3). $(z) S1, where f(a) 
and (x) are functions of x of the first degree, find what 
ZG) and $(x) are. 


153. 
z 


d. SEN? 
äs Prove that z Í$ the cube root of (5) . 


at — 493 + 8a .- 4)? : 2 
2. If f(x) EN (9-324 9) ) prove that f(x) -f(z =): 
3. Solve the equations : 


p= 2 9c 
(1) ERU 1-120. 


(2) Lët — ay) = 18(zy — 92) — 1. 


4. In how many ways can eight different books be arranged 
on a shelf if two particular books must be next to each other? 


5. If a, are the roots of the equation 3a? — 7z — 11, form 
the equation whose roots are a+ 28-1 and Zei p — 1. 


EM b à 
6. If the quantitie a x Su Md . . 
q S eer q+ qto are in harmonieal 
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progression for any one pair of values of p, q, prove that they 
are in harmonical progression for all values of p, g. 


7. Three gamblers play cards ; on the first game A loses to 
B and C as much as each of them has to start with; on the 
second game B loses to C, A what each then has; on the 
third game C loses to 4 and B what each then has ; they now 
have 3£ each. How much had each to start with ? 


8. The line AB, x inches long, is divided internally at C 
and externally at D in the ratio a:b. Find the length 
of CD. 


154. 


1. Prove that the equations 
x2 — 2az+b=0 and 22-2b7+a=0 
have a common root if 4a + 4b+ 1 — 0. 


2. Express as powers of 2 the following: (1) 4"; (2) 1; 
(Ja eto? (5) 4x8 15 T9 


3. (1) For what value of & has the equation 
a? —(k+3)e+k+6=0 
equal roots? 
(2) What is the condition that one root of the equation 
3? — 9 (a — b)æ + a? + b? = 0 should be twice the other? 


4. How many numbers greater than 4000 ean be formed 
from the digits 7, 6, 3, 2, 0, no digit being repeated in the 
same number ? 


5. If the sum of the first 3n terms of an arithmetical 
progression, whose first term is a, is equal to the sum of the 


e ; 2a 
next 2n terms, prove that the common difference 1s SCT 
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6. If 3z—y—22—0 and 2x%+y-—42=0, find the value of 
gà 4 22 

mu ` 

7. A, B travel along the same road in the same direction 
at a miles an hour and b miles an hour respectively. When 4 
is at a place O, B is m miles ahead. If B is overtaken A 
hours later at a place n miles from O, find h and n in terms 
of a, b, m. ; 

8. Express 3(17a—5b)(a - 3b) as the difference of the 
squares of two linear functions of a, b. Give two solutions. 


155. 


l. If ais so small that o? is negligible, prove that 1 +a? is 
one root of the equation 2? + az? — (a + 3a?)z — 1. 


Simplif Ja? rl-s Xa rli-cx 
Er | IN SEC 


3. In how many ways can eight men be arranged at a 
round table if two particular men (1) refuse to sit next to 
each other ; (2) insist on sitting together? 


4. If s, denotes the sum of the first n terms of an arith- 
metical progression, prove that the common difference is equal 
5. If the sum of the squares of the roots of 232 — 3x — 7 — 0 is 


equal to the sum of the cubes of the roots of 28 — 2 - e— 0, find 
the value of c. 


6. If (3¢+1)(y-1), (z-2)(y-3) 2a(y+ 1) represent 
ascending consecutive positive integers, what integers are they ? 


T. If 7 is a factor of 27 — lly, prove that 49 is a factor of 
102? + 2ay + 5y?, where æ and y are integers. 


TEST PAPERS IN ELEMENTARY ALGEBRA 157 


8. The resistance of the air to a projectile varies as the 
square of the diameter and the cube of the velocity. If the 
resistance to a projectile one inch in diameter at a velocity of 
1000 feet per second is 21 lbs. weight, find the resistance to a 
projeetile 16 inches in diameter travelling .1500 feet per 
second. 


156. 
i. If ei onm prove that a? — 09 + c? - 3abc = (a — b + cy. 


2. Prove that 2(J3--1-2(/2.- 1)? 2 59 — 24/6. 
. 3. Solve the equations: 
(1) (z- 2y)(z— 9) 210, (w+ 2y)(a@ + 5y) = 322. 
(2) (a+a)(v+b) (a+c)(a+d) 


t+at+b — gæ+c+d 
4. There are four stations on a branch railway line. How 
many different pairs of single third-class tickets must be 
supplied for use on the line? 


5. The nth term of a series is 3:2" + 5n — 2 ; find the sum of 
the first n terms. 


6. If a, B are the roots of the equation 2? — 2g — 5 —0, find 
the equation whose roots are a? — a and (9? — ap. 


7. Three places 4, B, C on a railway are passed by a train 
travelling k miles an hour at z minutes, y minutes, 2 minutes 
past twelve. A second train passes 4 and B at p minutes, 
q minutes past twelve; at what time will it pass C and at 
what rate is it travelling? Each train is supposed to travel at 
a uniform rate. 


8. Eliminate / from the equations 
a(1+t)+y(1-t)=a, ———-—,. 
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157. 


1. If a3 +03+c=3abe, prove that any one of the three 
l quantities a? — be, b? — ca, c? — ab is a mean proportional between 
the other two. ° 


2. Solve the Ex. 
1 1 
(1) SCH "ei erg 
(2) aa? — Px = a*x — ac. 
Qu ww 


Geesse Sch 


3. w5 is the gth term of an arithmetical progression and if ; 
is the pth term, prove that the sum of pg terms is LOL + pq). 


4. If «+ 2hay+y? is equal to 4[(x+ ay)? + (x+ ß8y)?] for 
all values of z and y, form the equation whose roots are 
a and D, and find for what values of h these roots are equal. 


9. Find the number of ways in which 5 boys and 3 girls 
may be arranged in a row so that (1) the girls may be all 
together ; (2) no two girls together. 


6. If f(x) is a rational integral function of z, prove that the 
remainder when f(x) is divided by (x — a) (x — b) is 


za Ut leen - tf) 


T. ABCD are four points on a line such that 4B, 4C, AD | 
AB AD 
BC O 


8. Four people wish to be conveyed as quickly as possible 
to a place 5 miles distant. They can walk 4 miles an hour 
and have a motor that can go 18 miles an hour, but only holds 
two besides the driver. Two set off on foot ; the car takes the 


are in harmonical progression ; prove that —— 
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other two a certain distance and sets them down to continue 
on foot and returns for the others. At what point must the 
car set down the first two in order that all may arrive 


together R,B.A.N. M'S HIGH SCHOOL, 


Wë Bangalore. 
1. If z—2y--32 — 0, express 829 -4-12yz— 122x in the form 


aa? + by? + cz?. 


2. Find the H.C.F. of à? -- 2? — 2 and z* -33 — 2 — 1; find also 
their L.C.M. 


3. Prove that (c — 1)? is a factor of a! — 100z + 99. 


4. The interior angles of a rectilinear figure are in arith- 
metical progression; the least is 120° and the common 
difference is 5° Find the number of sides. 


5. If a, 0 are positive, and if a is less than b, which is the 
ail, j 
b+ i 
6. At a dinner party there are 5 ladies and 5 gentlemen ; 
the host and hostess each occupy one end of the table. In 
how many ways can the table be arranged if no two ladies 
sit together ? 


greater, 5 z£ 


S 


7. A takes 1 hour longer to walk æ miles than B takes to 
walk y miles, and 4 walks one mile in £ minutes less than 
B does. How many miles an hour does 5 walk? 

8. If a, b, c are consecutive integers, of which a is the 
least, prove that the value of a? + 6D? — Ó is independent of 
the value of a. 


159. 


1. The formula W = 3:875 (D? — d?)l gives the weight [77 lbs. ] 
of a piece of lead pipe, D and d being the outer and inner 
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diameters of the pipe in inches and / its length in feet. Find 
the weight when D = 1:632 ins., d —:468 in., 1=12°4 feet. 

2. If x, y, z are in geometrical progression, prove that 

qos (-3 + y-8 + 273) = 98 + 8 + 23, 

3. Finda symmetrical homogeneous function of the second 
degree in a, y, z which equals 5 when x=0, y=l, z= land 
equals 6 when 2-0, y=0, z=1. 

4. In how many ways can » men stand in a row if two 


particular men are excluded from being at either end, and if 
two other men must be placed together? 


5. If the two values of æ obtained from solving the 
equations y= ma +c, y? — 4az are equal, prove that mc — a. 


6. An arithmetical and harmonical progression have each 
the same first term a and the same last term | and. the same 
number of terms n. Prove that the product of the (r 4- 1)th 
term of the one and the (n-—r)th term of the other is 
independent of r. 


7. If A— (a 2)(b — 2) — (b+ x) (c — z), find A in terms of a, b, c. 


8. Prove that (1) (a?-- 09) (+d?) and (2) (a? + 09)? can be 
- expressed as the sum of two squares. 


160. 


1. Prove that every prime number, except 2 and 3, can be 
expressed in the form 6p + 1 or 6p — 1, where p is an integer. 


2. Solve the equations : 


8 
+ 
tol 
2 
+ 
Gel 
8 
+ 
Lt 
R 
+ 
ole 


(2) /2¢+1-Je+1 a 


3. How many lines must be drawn to join every pair of n 
points, no three of which lie on a straight line ? 


TEST PAPERS IN ELEMENTARY ALGEBRA 161 


4. The second, fourth and seventh terms of an arithmetical 
progression are in geometrical progression. Find the common 
ratio of the geometrical progression. 


5. (1) Prove that the roots of the equation az? + bz c—0 
are rational if b — ac — 1. 
(2) Prove that the roots of the equation 
a(at+b—iz)=a? +0? 
are Imaginary. 
6. If a cricketer scores a runs, his average will rise by c; 
if he scores b runs, it will fall by c. What is his present 
average! 


7. A train travelling 42 miles an hour passes a cyclist, 
going in the same direction, in 9 seconds. If the cyclist had 
been going in the opposite direction, the train would have 
passed him in 5 seconds. Find the length of the train in yards. 


s. tt ?, find the value of 7,295. 
q? + ay + Y? 
PAPERS 161-170 include 
Partial fractions; easy probability. 
161. 
1. If 23 —2, prove that (J+ mz + na?) (3 — & +2?) . 
= 31+ 2m — 2n — (l — 3m — 2n)z + (l — m + 3n)2?. 

2. (1) B 


-8g—-'15a(z—-1)(z—-2)4-5b(z-2)(z-3) -c(e-3)(2-1) * 


for all values of x, find the values of a, b, c. 
(2) Given that (b — c) + (c — &)* + (a — 6)? 
— (b — c) (c — a) (a — b) [Ia +b? + c?) m (be + ca + ab), 
find the values of / and m. 
D.T.P. L 


[4 


2 
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3. If 22- (a - b) y - ab and Y= (oe and zy, prove 
that a? — (x 4- y)b + «y. 
4. If the second term of an arithmetical progression i: 


three times the first term, prove that the sum of « terms i: 
proportional to n?. 


5. Find the surface and the volume of a cuboid, the length: 
of whose edges in inches are the roots of the equation 


—932--19y—4—0. = 
6. Put into partial fractions : 
GER EK 
Gri.” ps 
7. Find two numbers such that their product, their difference 


and the excess of the square of the larger over twice the square 
of the smaller are all equal. 


8. If m?r — my - a 2 0 and nx- ny+a=0, 


and m — n -—c(1--mn), 
prove that y? — Aax = C? (£ +a}. 
162. 
Cerai l 
1 If ate a br? prove that 
1 Loy 1 
(a+ bye t gni ament (EF oTi" 


2. (1) If (z- yz) = 205 + pZa?y--qxyz, find the values of 
DE E 
(2) Tf 826 — 362° + 6624 — aa? +b2?-9x+¢e is a perfect 
cube, find the values of a, 5, c. 
2a? — 5 


3. Put into partial fractions eiea 
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4. Solve the equations : 
(1) (cab) = (et sait) 
(2) ya-- ax — zw + ag — «y + ag =b. 

9. Atank can be filled by two pipes; one takes 8 hours 
longer than the other, and both pipes together take 11 hours 
40 minutes. Find how long each pipe takes sc parately. 

g? 
ad 
and y, have only one distinct solution, prove that a2/2 + Aën? — 1. 


2 
6. If the equations lz + mj — 1, +5= 1, when solved for z 


7. (1) In how many ways can four people be selected from 
nine? What is the chance of one particular person 
being chosen ? 

(2) How many numbers greater than 5000 can be forme? 
with the digits 8, 6, 4, 3, 01 


8. Find the sum of n+ 1 terms of a geometrical progression, 
if a, b are the first and last terms. 
Sum to n terms the series 1 -- 11 - 111 4- 1111 4 .... 


163. 
1. Find the square root of 
(x — 1)*-- 2 (z* - 1) - 2(a2-- 1) (s — 1)2. ; 
2. H the roots of ax*+bx%+c=0 are twice the roots of 
bx? + cx 4- a — 0, find the first equation. 


3. In how many ways can three cards be selected from 
a pack of 52 cards? In how many ways will one of these 
cards be (1) any ace, (2) the ace of spades ? 


S : (GET 
4. Express in partial fractions CEN NET. 


5. If the sum of n terms of a series is 3n? — 2» for all values 
of n, find the first, second, third and nth terms. 


- 
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6. Solve the equations : 
2 3 i 
(1) La eae 120, 
(2) aysatytl, yz=y+2+23, ec— 24 c 41M. 
7. A man travels 154 miles by train from 4 to Db, and he 
returns to 4 by a train which goes 9 miles an hour faster, 
thus taking one hour less. Find the rates of the two trains. 


8. Five men sit down at a round table. What is the 
chance that two particular men sit together ? 


164. 
1. Simplify 


2 2 
Piatra ee - Rail —4 b ti 
x x vt gx? x 


2. Solve the equations: 
2x-5 4 
(Dee Sre 2-1 


(2) Wata+Jce—a=3/z, ^ 


32 +1 


(w—1)(@—1) 


4. (1) If z-a, y-a, z—a are in geometrical progression, 
prove that 2(y — a) is the harmonie mean between 
y — € and y — z. 
(2) If, in an arithmetical progression, % times the Ath 
term equals » times the nth term, prove that the 
(k - n)th term is zero. 


3. Express in partial fractions 


5. Find the condition that the ratio of the roots of the 


equation 2#+ax+b=0 is equal to that of the roots of 
t? 4- br - a — 0. 
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6. From five men a tennis four is to be made up. Each 
man spins his racquet, the odd man being left out. What is 
the chance that the first spin will be decisive ? 


7. Three persons 4, B, C have 3£ between them. 4 gives 
3 of what he has to C, B then gives 1 of what he has to 4, 
and they end by having equal amounts. How much had 4 at 
first ? 

8. A cistern with a leak in the bottom can be filled by 
one pipe in minutes and by two pipes in y minutes. In 


how many minutes can it be filled by three pipes, all the 
pipes being the same size? 


165. 
1. Prove that (2? — Zun -— 42)? — (x6 Bu — 39) is equal to 
Say (a — y) (2 +y) y — æ) (22 + y). 
— 1124-8 
a Ee 22 
3. If the roots of the equation 


p p 
(1 ua enn T9)*4q4(g— Jr wa 
are equal, prove that p?=4q or p?+(q-1)?=0. 


4. Points O, 4,, 4,, 45, ... An, ... are marked on a line in 
such a way that 04,,=40An-1—30Ap-_2 for all values of n 
from 3 upwards. Prove that 4,4,, 4,43, 4,4,, ... are in 
geometrical progression. If 04,=p, 04, — 4, find the length 
of 4, 1.4, in terms of p, q. 


2. Put into partial fractions 7 


a+c aa N 


5. (1) (ER gp prove that vr ge 


a 


(2) Se A equation 
w+3a-1 g? -3xr-3ə 
3a$--9r--9 32- 9r- 4 


166 TEST PAPERS IN ELEMENTARY ALGEBRA 


6. If o, B are the roots of the equation pz? +qz+r=0, 
202 t] . 
find the relation between p, q, r if SS Ce E 


7. A proper fraction, the difference between whose nume- 
rator and denominator is 2, is such that if unity is added to 
the numerator, the result is the same as if 9 is added to both 
numerator and denominator. Find the fraction. 


8. How many integers are there less than 1000 which 
have neither 2 nor 7 as a factor ? 


166. 


1. The time, T seconds, of a complete vibration of a flat 
spiral spring when loaded with a mass of M grammes is given by 
pe NEA. where b is the radius of the cross-section 
7b*n + 21a? 

of the wire, a the radius of the cylinder on which the spring 
is wound, / the length of spring, all expressed in ems. ; the 
mass of the spring ism grammes and n is a constant depending 
on the material. Find T to 3 significant figures if 1=300, 
a=153, b —:18, M=1000, m=315, n — 8:1 x 108, 


2. If g is the geometric mean between a and A prove 
that the ratio of the arithmetic and harmonic means of a, g 


is equal to the ratio of the arithmetic and harmonic means 
of g, b. 


q^ + y? 


3. Find the partial fractions of j 
wa — 


4. Sum to 20 terms: 
(1) (a + 25) + (2a +b) + (3a) + (4a but. 
(2) (1+2)+(2+4)+(4+6)+(8+8)+(16+10)+.... 


m E. 
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5. Solve the equations : 
(x-2 (2z:-1)(v4-5) 7z-1 
BE» tS eee = 
(2) 3x? + 5ay+y?+3=0, 2¢+3y+1=0. 


6. Two places 4, B are 4 miles apart on a river. A man, 
who can row five miles an hour in still water, finds that it 
takes 36 minutes longer to row from 4 to B than it does from 
Bto A. Find the speed of the stream. 


7. A and B draw cards from a pack. 4 draws first 
and gets the six of hearts. B then draws a card; what 
is his chance of getting a higher card? [Aces count as 
lower. | 


8. What is the condition that z?+az+0 is a factor of 
q* -- 33 -- aa? 4- ex 4- 5? 
167. 


y-2tz z—-ytz 
BCEE EEN 


1. If 2? 4-9? —2?, prove that ` 


2. Solve the equations : 
a*(x — b) Dee b2 aa a) 
(1) ee -4 


(2) E osa 


=g. 


3. Find the sum of all integers between 100 and 800 
which are not divisible by 7. [100 and 800 are excluded. | 


: ; 1 1 1 
4. Simplify (1) NEE VUE 


SC (ety) 


Ru 
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5. Find a, b, c if (1+2)(a+ bx) - (1. — z)(b -- ex) is equal to 
1 for all values of a. 


6. If a, m, b are in arithmetical progression and a, n, b in 
m a+b 
geometrical progression, prove thag Ko c vw 

7. lf increasing the price of oranges one penny per dozen 

results in two less being bought for one shilling, what is the 


price per dozen ? 


8. There are n points in a plane, no three of which are 
collinear. How many triangles can be formed having these 
points as vertices? 


168. 
1. The following values were obtained by observation : 
s-o|1|2|s|a n 
y=" a7 |48| 7 | 10 | d: 


It is probable that one of these is wrong, which is it likely to 
be? and prove that the others satisfy an equation of the 
form y — aa? 4- bx te, and find the values of a, b, c to one place 
of decimals. 
ab + (b? — ac)a - 


er o 
2. Simplify a+ bx + cx Me 


3. If oe prove that (a 4- 0) (c — b) « (b 4- c) (b — a). 
4. Find the number of ways in which nine different things 
can be distributed into sets of three. 


9. How many terms of an arithmetieal progression, whose 
first term is — 7 and common difference 2, must be taken so 
as to add up to — 26? 
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6. Solve the equations : 
(1) z25(z-9y- T), y-T(y-r-5). 
(2) J2z 1-3 -N30 25 — 40-3 - Az 1. 


7. A reduction in speed of 3 miles an hour makes a 
difference of 50 hours in duration of a voyage of 3000 miles. 
Find the speed of the steamer. 


8. A man will be x years old in the year z?. When was 
he born? 


169. 


l 1 1 
1. Prove that ——; + z——áÁs +7 
(y-2? (@-a)P -y 


2. If f(x) is a function of z of the first degree, express 
f) 
(za) A 

3. A man has 12 relations, 7 ladies and 5 gentlemen ; his 
wife has 12 relations, 5 ladies and 7 gentlemen. In how many 
ways can they arrange a dinner party for six of the man’s 
relatives and six of the wife’s, the number of ladies and 
gentlemen present being equal? 


is a perfect square. 


in partial fractions. 


4. Each digit of a number of 2n digits is one. Prove that 
the integral part of its square root is a number of n digits, 
each of which is 3, and that the remainder is a number of n 
digits, each of which is 2. 


5. If p, q, r are consecutive terms in a series whose mth 
term is an? +b, prove that p — 2g +r = 2a. 


6. The sum of the roots of a quadratie is 5, and the sum of 
the squares of the roots is 21. What is the equation? 


7. The area of one rectangular field is 560 sq. yards less 
than that of another. The second is 5 yards longer and 


170 TEST PAPERS IN ELEMENTARY ALGEBRA 


6 yards wider than the first, and the width of the second is 
2 yards more than the length of the first. Find the area 
of each. 


i] 
8. Prove that an Le E S. 


170. 
1. Prove that (5 4- 1)*. (5 4- 2)? =1(3/2 + VIO). 


| ; 22? + 9z 4-1 
2. Express in partial fractions (s 35 (z—3) 


3. If the first term of an arithmetical progression is 13, 
and if the sum of 15 terms is 510, what is the 15th term? 


4. Prove that a+b is a factor of (a--b4-c)* — (a3 4- 03 -- 69), 
and then factorise this expression. 


5. Solve the equations : 
(1) 2ay—a?=24, 2y?—ay=30. 
(2) (2a — 3b) (x — 2a) = (b — 3a)(x + 3a — 4b). 


€. 4, who can ride a miles an hour and walk b miles an 
hour, and B, who can ride ¢ miles an hour and walk d miles 
an hour, are at leave out n miles from school with only one 
bieycle available. In order that they may stay as late as 
possible, a servant, who can ride e miles an hour, has been 
sent on ahead on foot. Show that if they arrange it properly 
n[ac — bd - e(a -- c -b - d 
EE iess 
Prove that their time must always be greater than 
n(a4- e — b — d) hou 
ac — bd 


they can both get back in 


7. It is 2:1 against a certain man leaving his umbrella at 
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any house at which he calls. What is the chance that he has 
his umbrella with him after paying 3 visits! 


8. A man buys a horse for z£ and sells it for £20. 11s. 3d., 
making thereby a profit of x per cent. Find z. 


$.B.A.N. M'S HIGH SCHOOL, 


PAPERS 171-180 include Bangalore. 


Practice in manipulation ; hard miscellaneous equa- 
tions ; logarithms to any base; maxima and mamma. 


171. 
1. If 2? yz=a, y? -2=), 22-ay=c, vy - yz t 25 —0, prove 
that 22222 = a?2D?c? (a + b + c) - 9. 


2. (1) Prove that 2(1 + 6x — 22?) = 11 — (3 — 22?, and deduce . 
the least value of 22? — 6x — 1, if x is real. 
(2) Find the greatest value of 3 +g- 2, if x is real. : 


3. If aly FET a) | (at u- y)_2@+y—2) 
-ioga log y log z 
Y. 29 = RE. HH. YF. 


, prove that 


4. Solve the equations : 
(1) (s-35-(z-3)54(5-22 5-0. * 


(2) - "ins S ST 


(3) 2 ee AM s 


+5=0; ety+z2=(b-c)(c-—a)(a—b). ` 


BE T y, pem. Sr prove that 
a 
y2 2 
(1) ab 4- bc - ca 4- 2abe — 1 ; (2) T “Hie SNEIG 
6.. A starts from X Ku walks to Y, and B, leaving Y at 
the same time as 4 leaves X, walks to X; A arrives at Y 
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20 minutes after passing D and B arrives at X 45 minutes i 
after passing 4. How long does each take over the journey ? 


7. In how many ways can three ladies and three gentlemen 
be arranged at a dinner table if ladies and gentlemen are 
placed alternately ? 

8. If the equation (b-c)a?+(c—a)x+(a—6)=0 has equal 
roots, prove that o, b, c are in arithmetical progression. 


172. 


iH PI EN PP. prove that 
Y-2 gz—t$ X—4y 
(dn - 2)? (e — a) (s - 2)? + (a - 0) (s - 0. 
2. Factorise 
(1) (b +c)(c+a)(a 4- 0) + abc. 
(2) (ab 4- cd + 0? — d?)? — (ad + by. 
(3) (a+b 4 c)* (breng — (c - at — (a 4- b)* cas - 0444, 
3. Solve the equations : 
(1) 224 ; Se : =a, assuming that x + y. 
(2) (z-- 4)(z - T)(z- 8)(z-- 11)--20—0. ^ 
(3) a” — 4x-* —3, x being real. 
4. If aa+ba*+ca+d is divisible by a?--e? prove that 
a, b, c, d are proportionals. 


5. (1) Find an equation whose roots are the squares of E 
the roots of the equation 2? — 5z 4- 2 — 0. 

(2) Find the condition that the roots of the equation 

a + pa? -- qz - v — 0 are in geometrical progression. 


6. (1) If the sum of n terms of an arithmetical progression 
is always equal to 2n — 7n?, find the nth term. 
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(2) A, G, H are the arithmetic, geometric and harmonic 
means between x and y; H' is the harmonic mean 
between 4, G, and J’ is the arithmetic mean 
between G, H Prove that G?— A’. H'. 


7. (1) Prove that logab . logic . logea — 1. 
(2) Solve the equation : 
log (x? — 3a + 2) — log (a? + 5a + 6) = log (2? — 1) - log (2? + x — 2). 


8. A straight road leads through a forest to a point Y ; a 
man is at a point X in the forest some way from the road ; 
he can walk 2 miles an hour in the forest and 5 miles an 
hour along the road. If he strikes the road at Z, where 
XZ — YZ, he takes 34 hours to get from X to Y. If he walks 
straight to the road, his times in the forest and along the 
road are equal. How far is he from the road ? 


| 173. 
RE: += j and if a, b, c are in arithmetical progression, 
prove that b, c, d are in harmonical progression. 
2$ H4 KE | 442450, prove that 
kr Gë JOB MEE x. äi 
Z x m 2 Sek 
tat e 


3. Solve the equa: 


"EM 


(2) pim, yv — 2? to one place of decimals 
(positive solutions only). 


4. Simplify log 253 4-2 T Pin -31og Aën, 


5. Express 4a?--192z--15 in the form (oz -- by +c, and 
hence determine the least value of this expression, if is real. 
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6. A structure may be built at a cost of Ze, to last for 
n, years, or at a cost of £c, to last n, years, and it is renewed 
indefinitely whenever required. Making no allowance for re- 
pairs, prove that the ultimate cost of each design is the same if 
ae = where £ is the amount of 1£ in 1 year, compound 
interest being reckoned yearly. 


T. If a is a root of x*+a3— 422-4741 =0, prove that 
2 — a? is another root. 


8. Four letters are written and four envelopes addressed. 
In how many ways can all the letters be placed in the wrong 
envelopes ? 


174. 


1. (1) Divide a? + 4y by sèy 424 Ze Zut, 
(2) Find the square root of 
8(1+a)(1+6)(1+ab)+(1 - a (1 — 02, 
2. If 2>a>0, prove that the equation 
(z-3)(1-az) -(1-a)(z43)22  - 
has no real roots. 


3. If the first and second terms of an arithmetical pro- 


m=] 
gression are log x, log y, prove that the nth term is log E ex 


4. Solve the equations : 
(1) (@+3)(@+5)(@+9)(@+11)=45, > 


5. Prove that C,41+"C,1=2. ^0, +"+20,4), 


6. The chance that 4 defeats B at a certain game is p 
and that 4 defeats Cis o. Find the chance that B defeats C. 


* 
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7. If one pair of opposite sides of a square lawn are each 
diminished by 25 feet and the other sides increased by 20 per 
cent., the new area of the lawn is less than the old by 
1000 sq. feet. Find the length of a side of the lawn. 


8. Write down the nth terms of the following series : 
Seok, Ee 2% 4x6, 3x DET 
(By) tat, 3x4, 5x9, 7x 16; 9 x 25, .... 


175. 


L If = +22 -Qlyz, 9? — +0? — Ame, Z= +y — 2nay, 
ish: l—-m l1- 


prove gan ` TUQUE ` 


2. Solve the a : 
(1) ye? — 15, 22? — 20, xy? = 18. 


(2) «(1 - 5?) 22y, y(1 — 2?) = 2x. 
3. If (2) -a4 —5 — de oe) Boxe that $ (9) FER 


4. Find the sum of a first n brackets of the series : 
(1) +(84+5+7)+(94+114+134+15+417) 
+(19+214+23 + 25 - 27 4-29 31) 9 .... 


5. If x, y, z are real, prove that 
(1) 2? +y? > 2ay. 
(2) +Y +L >Y +yz +E. ~ 


* 


6. Three trains of lengths a, b, c feet are travelling with 
uniform velocities u, v, w feet per second in the same direction 
on equidistant parallel rails with their rear-most carriages in 
a straight line. Prove that the trains may all be cut by a 

SEN 
2v —w — W 
seconds according as 2v is greater or less than u + w. 


straight line for a time seconds or for a time 


9p 
Lan 2v 
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7. Ten people meet to play tennis. In how many ways 
ean two sets of four players each be formed ? 


8. If à? —2? +1, prove that 2? = 22? +g 4- 1. 


176. 
1. Prove that(a +b — 2c)? + (b +c — 2a)? + (c +a — 2b)? is equal 
to 3(a +b — 2c) (b +c — 2a) (c +a — 2b). | $ 
2. Find the factors of 
(1) 1222 — 7a — 12. (2) at4 4. 


(3) 223 — 5a? + 36. 


3. Solve the equations : 
(1) (e 9) vs- yd) (x-y) oc y =b. 
rU YE > Aw 


(2) y-a t-o z—-a-b ib 


4. Prove that the arithmetie mean between the harmonic 


Vab(Ja + Jb)? 


and geometric means of a and 5 is aa) 


5. If p, q, r are the logarithms of a, b, c, prove that 
qà-" bn cp-¢=], | 


6. A mixture whose weight is 100 grams is composed of 
25 7 bismuth, 40 % tin, 35 7 lead. How much tin and how . 
much lead must be added to obtain a mixture containing ` 
10 % bismuth, 50 7/ tin and 40 7/ lead? 


7. ABC is a triangle right-angled at B, d4B=3", BC—5'. 
Find a point P on BC such that 4} 4P? + PC? is a minimum. : 


8. Find a number of two digits which is equal to twice 
the produet of its digits. 
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177. 


1. If f(x) 2 5:2 + 3z — 2, prove that 
f(z) -4f(z-1)-5f(z-2) -2f(z—3)-0. 


2. It 5, l, lare the nth, 2nth, 3nth terms of a geometrical 
progression, prove that l=} . l}. 


3. Solve the equations: 
(1) (z--2y) (22 - y) 220, 4a(a+y)=16 — 9?. 
(2) af — 42-9 = A. 


4. In how many ways can a tennis four, two ladies and 
two gentlemen, be chosen from five married couples, the 
gentlemen being put on opposite sides, assuming that in no 
case a husband and wife are in the same set. 


9. For what real value of xis the expression 1 4- = + E least ? 


6. If in the County Championship m points are given for 
a win and — for a loss, find the ratio of the number of points 
gained to the number of finished matches in the case of a 
county which wins E matches and loses / matches. Show that 
the order of the counties determined in this way is unaffected 
by the values of m and n. 


7. Find the condition that the equation 

EN o 9 
z-a “£-2a x-a 

has equal roots. 

1 1 1 

c 93b-a* 8b-c 

arithmetic mean between 2a and 2c or the harmonic mean 

between a and c. 


8. If Sd , prove that 2b is either the 


178 TEST PAPERS IN ELEMENTARY ALGEBRA 


178. 


1. Ifvty=at+b+e and 
x(a alte b) (s - c) =y - a) (y—8)(y - 9) 
and « 4: y, prove that x3 +y? — a? 4- te, 
2. If a, b, c are in arithmetical progression, 6, c, d in 
geometrical progression and c, d, e in harmonical progression, 
prove that a, c, € are in geometrical progression. 


3. If the equations ax? +bx+c=0, ca*+ax+b=0 have à 
- common root, where 4, b, c are real and unequal and c #0, prove 
that à 4- b 4- c — O. 


4. I u,—3.9?-14- 4n — 1, find the value of 
Uy + Vo + Ug +... + Un. 
5. Prove that (logy a) . logy (logab) + (log, logs a) = 0. 
6. Solve the equations : 
(1) 2-15 =? —-10=ay. 
(2) ax+by=a? — 6, a? + y2 = a? + D. 

7. In a certain election there are two candidates A and D; 
90 more electors vote for B than 4 ; but 1 % of A’s votes and 
11 ¥ of B's votes being disallowed, 4 is elected by a majority 
of 2. Find the number of voters. 


8. A party of 6 men, on saying good-night, shake hands 
with each other. How many hand-shakings are there? 


179. 
1. Simplify 
(a? + 3) (a? — 3x + 3) (a? + 3x 3) 
— (a? + EIU +04 4) (a? — t+ 2), > 


2. If A is the arithmetic mean and G the geometric mean 
between p and q, prove that pë +q — 8.43 — 6.4 G?. 
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3. The sum of 2n terms of an arithmetical progression, whose 
first term is a, is 3 times the sum of n terms. Prove that the 


common difference is a = 
n+l 
4. Solve the equations : 
(1) zy +y? —12, z+ =18. 
(2) zyz— 231, zyw=420, yzw=1540, zzw= 660. 


5. Ifa, bare consecutive integers, prove that 
b? ~ a? = 3ab + 1. 


6. The nth number of a set of numbers is an? + bn +c, where 
a, b, c are constants. If p, q, 7, s are any four consecutive 
numbers in this set, prove that p — 5—3(g — r). 


7. A man starts to bicycle 15 miles, but after he has ` 
covered 12 miles his bicycle breaks down and he has to walk. 
He takes altogether 1 hour 52 minutes. Had his bicycle 
broken down after he had been travelling one hour, he would 
have taken two hours in all. How fast does he ride? 


8. AB is a straight line of length one foot. Find a point P , 
on it such that 3.4 P?:- PB? is a minimum. 


180. 


1. If a+b+c=0, prove that 
(b? — c?)(b —¢)? + (c — a?) (e — a)? + (a? - 0?) (a - b? = 


g2 
2. Find the partial fractions of a-re 
EP RC 
3. If a eae prove that 


ae ES em (a 4- c 4- eyn 
b»-1 d -1 fr- 1 ~ (b+d+ fym} 
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4. If a, B are the roots of the equation ag? + bg +¢=0, prove 
B e 
en tb tati a 
5. Find the values of a, b if 2? —2z--1 is a factor of . 
- EE 


3 ar: SÉ b2¢ 
6. If a—a?, b az, Gest, express — as a power of g. * 
a 


7. Solve the equation (a«)le£ « = (byylogb, blogz = alo£v, 


8. Two persons Æ and B walk from P to Q, and a third 
person C walks from Q to P. .4 and C start at one o'clock ; 
B starts at 1.10 and overtakes 4 at 1.30; B meets C at 2. 20 
and A meets C at 2.30. Compare the datos at which 4, B, C 
walk. 


PAPERS 181-190 include 


Algebraic form; symmetry; vmaginaries ; limitation 
of values of a function; harder graphs. 


181. 
HRS : n prove that 
y —2 EE 
(y — p= ( -ay- (e y). 
2. If (z-1)(y- 1) (y 1)(z- 1) 2 (e 1)(z- 1) 2A — 1 and 
a+y+2=3a, prove that A—a? or — 3. 


1. If 


3. Factorise (1) Ze(y — z)(y - 2 — oy. 
SE 


(2) (1-- af - 2(14- a2)? + (1 — a 764. 
(3) (a+b —c)(be--ca — ab) - abc. -~ 
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4. If f(x) denotes the algebraically greatest integer in 2, 
draw the graphs of the functions f(x) and z — f(s). ` 


5. Solve the equations: 

(1) 22y — 29? — 6, 2—y=26. 

(2) a(b — c)a? - b(c -ajz -- c(a — b) — 0. 
a —8r-a?. 
a+ 8+ a 
capable of all values between 5 and 1, but no others. 


6. Find a value of a such that the expression 


7. (1) Prove that if » is not divisible by 100, the number 
of days in the year n A.D. is 


365 +4{1+(-1)*} (14 (V — 1y}. ( Hardy.] 
2-—3/-1 E 
ayol ——u zi SET 
(2) ee a+b /—1, where a, b are real, find 
the values of a and A 


8.. The amount of a work a certain labourer does per hour 
varies directly as the square root of his pay per hour and 
inversely as the square root of the number of hours per day 
he works. A piece of work takes him 4 days if he works 
8 hours a day and is paid 9 pence per hour; how long will 
it take if he works 6 hours a day and is paid one shilling an 
hour? How is the cost to the employer affected by varying 
the arrangement made with the labourer ? 


182. 
1. Find a symmetrical homogeneous function of the second 
degree in x, y, z which equals 1 when z—0, y —1, z= —1 and 


equals 2 when z—0, y=0, z— 1. 


2. Prove that the sum of the twentieth powers of the 
roots of the equation z*--ax--b —0 is 50a4b? — 405. 
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3. It is known that the sum of n terms of the series whose 
rth term is (—1)r-1.7* is (—1)"-1. dn(n?+an?+5b), where 
a, b are constants. Find the values of a, b. 

4. Find three positive numbers in arithmetical progression 
such that three times the third exceeds the product of the 


other two by 2 and the square of the third exceeds three 
times the product of the other two by 16. 
1 1 
(Eea CN (Pea) AR 
oO d(a?+c*) 


a 
prove that vo Cary EE NA 


5. Simplify 


6. If 1p 


7. Trace roughly the graph of the function ce 
8. Assuming that the horse-power required to propel a 
steamer of a given design varies as the square of the length 
and the cube of the speed, prove that a 2 7/ increase in length 
and a 7 7 increase in horse-power will yield approximately 
a 1 7/ increase in speed. | 


183. 


1. Prove that the value of 
(2? + 3a + 9) (xt — 2% + 3) — (a8 + Ap + 9¢%—-1)(#8-1) - 
is independent of z. 


2. dy — 
2. If x is real, prove that uoo cannot lie between 
z-1 
8 and 12. 
3. If 2r— — 1 - / — 8, prove that z8 + z*-- 1 — 0. 


4. If z—« is a root of the equation 22 3g + 1—ez(z— 1) 


prove that 1 — : is also a root and that is is the third root. à 


1 
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5. lf EI: (r)=3"+1(n—1)+3 for all values of n, find the 
r=1 


value of f(r) in terms of r. 


6. If f(x) represents the greatest integer in v, draw roughly 
the graph of z + f(x). 


7. Four people draw cards from an ordinary pack. What 
is the chance that the cards are all the same suit? 


8. A train travels 80 miles in 2 hours without stopping. 
The first 20 miles is level, the next 40 is uphill and the last 
20 downhill Its speed is 20 27 less on the uphill and 20% 
greater on the downhill than on the level. Find the speed 
of the train on the level. 


184. 
1. Find the factors of 
(1) x(x- 2f - y(y - 20). - 
(2) 623 — 132? — 10x 4- 24. . 
2. (1) Find the equation whose roots are 2, y, 2. 
(2) Solve the equations : 
g+y+z=a, _xy+yz+ze= -b æyz= — ab?. 


sao d are in continued proportion, prove that 


4. If z is real, prove that 2? — 3x + 4 is never less than 13. v 
5. What is the condition that the solutions of the equations , 
30+ 4y=7, a? -- y? — C are imaginary ! 


z—1)(x—-3)(z-4 
6. Trace roughly the graph of Ee 
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7. Prove that the nth term of the series 
(1-2) -(8--4 4-546) - (784-910 - 11 4-12) 7 ... 
is n(2n? + 1). 


8. Two cities are a miles apart; 4 leaves one b hours 
before B leaves the other, and they meet c hours after 4 has 
started. If B had started b hours before 4, they would have ? 
met 2c hours after B had started. Find the rate at which 
each walks. 


185. 


1. If a —2?4- 2yz, b=? +220, c=22+2ay, find the square 
root of a? +b2 --c? —be— ca ab — 


2. For what values of x is 62?-- in greater than 3? ! 


3. Rationalise the denominator of the fraction 
3 aah ` 
VIFS FNO TAT 


4. If the roots of the equation 2° + 22? +qg(x+1)=0 are in 
harmonical progression, prove that g= — 44. 


5. Solve the equations: KS 
Po e 
— — = — — =—9, 

W len 


(2) E 3) 2 


6. If the gth term of an arithmetical progression is x and 
the rth term is y, prove that the sum of n terms is 


xr -n—1)-3(29 —n-—1)]. 


7. If z is any positive whole number, prove that the 
all whole numbers which are less than x and have no fa 
common with z is divisible by x. 
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8. Two boys 4, B do this paper. A tries every question, 
and the chance that he succeeds in any given question is i. 
The chance that B, who is rather lazy, tries any particular 
question is i; and if he tries it, his chance of doing it is 3. 
Find the odds in favour of any particular question being solved 
by neither 4 nor B. 


186. 
1. If bz+cy=a, ex c az — b, ay +bx=c, prove that ¢ 
a? + y? + 22 + 2gyz — 1. 
2. Find a quadratie equation such that the sum of its roots 


is 5 and the sum of the cubes of the roots is 40. / 


3. If a, b, c, d are in continued proportion, prove that 
bc (8a + 12b + 6c + d) = (2a + b) (2b + c) (2c +d). 


4. Prove that the excess of the sum of the eubes of two 
consecutive integers over the sum of the integers is equal to 
the continued product of the two integers and their sum. 


3 
5. Express E = in partial fractions. 


) e If the remainder when f(x) is divided by 
$ (a — a) (a — b)(x — c) 
E mis bz a 4 q(z-c)(z - a)  r(z — a)(z — b), 
- find y, q, r. 
= 7. If s is the sum of a series of terms in geometrical 
pereo» of which g is the first and y the last, prove that 


s-a 
4 the common ratio is rau 


8. Find the number of arrangements of three different 
Ze rs which can be formed from the ten letters q to z, g when 
: it u occurs ; being always followed by u. 


ke 


: La 
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187. 


1. Simplify ues when (1) z2 3, (2) ze — 1. 


2. If z,, y, and z,, y, are the pairs of solutions of the 
equations aa? + by? = 1l, lx -- my — 1, prove that 


a+b—-P- 
Am um e AE s 


3. a, b, c are in continued proportion and are the mear 
proportionals to z and y, y and z, z and w respectively, prove 


that MAE Y 
y. Ww 


4. If aa2--2bz--c is a factor of aa? 4-302? + 3cæ +d, prove 
that the former is a perfect square and the latter a perfect 
eube. Prove also that in this case the cube root of the latte: 


? d = 
is a°| 2+ —). 
C 


5. Solve the equations : 
q4-X4-4g-5, wet+ut+e=7, yety+2=11.- 


6. Sketch roughly the graph of the function — when n 
tends to increase without limit. 


7. Find the equation whose roots each exceed by one the 
roots of the equation 25 — x! — 723 + 2274+ 10x + 4 =: 0. 


8. A cask is full of spirit and one-hundredth part of the 
contents is drawn off daily, the cask being filled up with water 
each time. After how many days will there be more water 
than spirit in the cask ? 
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188. 
1. If #!8=1, but «41, and y=g+ 2+2 +2, prove that 
y? +y — 43 — 1. 


2. If the roots of the equation l cB are equal, 
CET v a 


find the value of T 


3. H X047 an(n--b)(m--c) find the values of 
pua c 
4. Solve the equations : 
(1) icc 2-z-260—2, et+y=ay—5. 
1 K EAA 
(2) + 


5. If z is small, an approximate value of 
(1-2) — (1 2) 
(172)! - (142) 
is 2— 2x. Calculate the error per cent. when v equals ‘1 


6. If the square of any number is divided by 3, prove that 
it cannot have a remainder 2. Also if the square of any odd 
integer is divided by 8, prove that the remainder must be 1. 


z2 — 50x + 625 


7. If x is real, prove that -po mn have no positive 
value less than 100. 
8. If gu) 2 and i? —a2, find the ratios 2:9: 2. 


189. 


1. Simplif V3 - 2 qo v2, 
LC 3 J3-42-48 
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; .. 22--2z 4-98 
2. Find the two values between which JE ATIS cannot 


lie for real values of x. 


3. Solve the equations : 


a M 
(1) zy--l zy- jo 


(2) Jc - 14 y-2— rl yx2-3. 


4. If a, b, c, d, e are in continued proportion, prove that 
(a-c) e(b—d) 
aX(b+d) c(e+e) 


5. If 1200 — g< 2600, find the sum of all integral values of 
t which are not divisible by 7. 


6. Prove that the sum of 2” terms of the series 
l4-2-4-2?-- 234 244 
is equal to the product of r factors of the expression 
(2 + 1) (2? 4- 1) (2* - 1) (28 +1)... 


7. lf o, B are roots of 2?-- pz -- q — 0 and are also roots of 
an + pra" ton —0, where n is an even integer, prove that 


oh a root of a? -- 1-- (z - 1)* — 0 if ar 4 ^. 


8. The duration of a railway journey varies directly as the 
distance and inversely as the velocity. The velocity varies 
directly as the square root of the quantity of coal used per 
mile and inversely as the number of carriages in the train, 
For a journey of 25 miles in half an hour with 18 carriages 
10 ewt. of coal is required. How much coal will be consumed 


me 


in a journey of 15 miles in 20 minutes with 20 carriages ? x 
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190. 
1. Ifa+b+c=0, prove that (a? + 6? +c”)? — 2 (at + bt + c*). 
2. If a, b, c are in harmonical progression and are unequal, 


and if a--b — 2, a 4-c — a, b -- c — xare in geometrical progression, 
prove that 4ac, bz, b? are in arithmetical progression. 


x or H AN ZS 
ab- c abie 3a+30+¢ 
a+2y—z2=0. 


SH , prove that . 


4. Solve the equations: 
(1) ay 2? —6, 23 —35—19. 
(Only real solutions required.) 
(2) a+y2+22=931, z49y42—49, Sc, 


5. Find a symmetrical homogeneous function of a, b, c of 
the third degree which is 0 when a=1, b=0, c— 0, and is 
1 when a=1, b=1, c=0, and is 3 when a=1, b=1, c=1. 


6. Find a pair of real values of z and y which satisfy the 
EM ^ 5 


a. Af zt A Hen uS pean the ratio 2:9:2. 
gy yY- 2 


8. A train, which travels 40 miles an hour, starts from 4 at 
Ham and is timed to reach B at 10.12 a.m. An excursion 
* rain, which should start at 6.30 a.m. and travel half as s fast, 


E in every 2 miles. At what time of day will the trains 
| pass s each other ? 


RBAN. M'S HIGH SCHOOL, 


Düans$oaLore, 
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PAPERS 191-200 include 


Miscellaneous series; induction; binomial theorem ; 
indeterminate equations. 


191. 
1. Divide x’ -729x by 2? — 3x -- 9, and express the quotient 
in factors. 


2. Prove that the values of z, y which satisfy the equations 
v(b—c)-by—-c-0 and y(¢c—a)-az+c=0 will also satisfy 
at — by 4- a — 5 — 0. 

3. If the coefficient of z^ and ott in the expansion of 
(3x + 2)? are equal, find the value of r. 


n(n + l)(n-4 2) 
á 


r(r +1) is 


"ei 


4. Prove by induction that X 


5. Solve the equations : 
a) 2 z 2+3 ety 


RE PCS TY 
(2) P+ay+y=7, xy(a+y)=6. 


6. Prove that n terms of the series 
L+a(l+a)+e(l+a+a%)+8(l+0+2% +03) 4- .. 
equals (1 - al —a™+1)/(1 —x)(1 — 2°). 


7. What is the shape of the surface z=/(x)+/(y), where 
f(x) represents the greatest integer in z? 


e 


B 8. Find in the scale of 7 a number of four digits which is 
halved if the last digit is put in front of the other three. 
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192. 


| UE Wie 
1. If a+d= 2c and SÉ prove that 7 — 7. : 


E 
a 
2. EM s aie ee 
" a as V, 
l ; Zut) —3 
prove by induction or otherwise that v, = mazi 
39. If a2? 22 — 1, v+ 2y+32=3, 3x y 2 —3, prove that 
y—8y-5z22 +3. 


4. Find the coefficient of z” in 
(a+ 3-1 4 (x 4- 9)^-?(z + 2) 
4 (24-3) -3 (æ +2)? +... + (£+ 2)n71. 


S Provo that (1) 1? - 2? +... oe ; 
(2) 3 (2-429) 20 TAE dau 
Tl 


6. If e is small, prove that one root of the equation 
a8 +0? — 129 —€ 
is approximately — 45e t 3255€. 


7. OABCD are five points on a straight line such that 
OA, OB, OC, OD are the roots of the equation 
axt — bx + dæ — e — 0. 
If AB, AC, AD are in harmonical progression, prove that 
ad? = be. 


8. The greater of two numbers each of two digits is three 
times the smaller, and the ten’s digit of the latter is the same 
as the unit digit of the former. Also the sum of the digits of 
the greater is equal to the difference of the digits of the 
smaller. Find the numbers. 


atl 
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193. 


1. If a+b+c+d=0, prove that 
(a? + 02 + e? + d?)? = 2 (a* + bt + ct + dt) + 8abed. 


2. Prove that È (r+1)(r+4)=in(n+4)(n+5). 
r=1 
3. In how many ways can 9 different things be distributec 


into sets of three? 


4. If (@+1)(y-1)=(y+1)(z-1)=(¢+1)(z- 1), prove that 
either =y =z or that each of these products equals — 4. 
9. Solve the equations : 
(1) 327+? — 1327242, 3a+y= Tay. 
(2) 222 — (4 -/ -1)g c5 -/—1—0. 


6. If wu, —2w,.14- 1, prove that ` — and, if v, — 1, 


prove that w, — 2? — 1. 


7. lf the last digit of a perfect square is 6, prove that the 
digit next before it must be odd ; prove also that if this digit 
is 7, the last digit but one in the square root must be either 
7 or 2. 


. 8. Find a relation between r and n if the coefficients of 
the (2r + 3)th and the (3r + 2)th terms of (1--2)*^ are equal. 


194. 


1. Prove that 22+ är — 14-1 isa ur of 
Bat + 19223 — 1— 


2. Prove that the sum of the eleventh power of roots 
of the equation 2? + 5z + 1 — 0 is zero. 
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3. Prove by induction that (3n + 1).7%-— 1 is divisible by 9, 
if n is a positive integer. 


s 
, Prove that a—c or a+ b+c+d=0. ` 
a Tx 
(a — zy? (a? -- a?) 


6. If o, DB, y are the roots of the equation 23-rax--5-— 0, 
form the equation whose roots are | 


B2+y2-02, y2+a2—B%, a+ 2-.2 


5. Express in partial fractions 


8 
7. Trace roughly the graph of Be 


8. The chance that 4 adds up correctly a column of figures 
is p, and the chance that B does it correctly is 4. They each: 
add up the column. What is the chance that the correct 
result is obtained by one of them only ? 


195. 
1. If z--y - 2-0, prove that 
aly—28+y(2—2)>+e(e-y)=0. ~ 


n 
2. Prove that (r?+1)|r=n|n+1. 
r=1 E 


3. If si, 5, ... Sm are the sums of arithmetical progressions, 
each of n terms, the first terms being 1, 2, 3, ..., mand the 
common differences 1, 3, 5, ..., 2m — 1, prove that 

S+S + ... Lëns dmn (mm + 1). 


4. Solve the equations 


(1) Hm : 


Ge d x AR eoo 


Xd — x 
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5. Prove that 
Gef, rege 1) (e) ge 


1+(2n+1)+ [n 


6. Prove that every cube is of the form 7n or 7n +1. 
7. A graduated income tax is arranged so that a man whose 


income is z£ pays a tax of 100 (1 nl per cent. of his 


income, where a, b are constants so chosen that an income of 
£1000 pays 1 shilling in the pound and an income of £10,000 
pays 2 shillings in the pound. Find the greatest possible 
income a man can have after income tax has been deducted. 


8. a, b, c are in arithmetical, x, y, z in harmonical and az, 
by, cz in geometrical progression. Prove that either 
ax-cz or Ggz-cm. 


196. 


ad — bc ac — bd 
Prec eer prove that each fraction 


=1(a+b+c+d), if a+b and c4 d. 


1. If 


2. If 5,0 and sm}1=(l - 1) Sm + me for all positive integral 
values of m, prove that Sq =e -14(1-2)). 


3. Prove that 
(EE cx apy be NO 
Lype Cra "DO rm c0 
4. Solve the equation zt- 1023 + 352? — 50x + 24 — 0, given 


that its roots are of the form a+1, a—1, 6+1, 0-1. 


5. In any geometrical progression of an odd number of 
terms, prove that the sum of the squares of the terms equals 
the produet of the sum of the terms by the excess of the sum 
of the odd terms over the sum of the even terms. 
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6. Solve the equations: 
(1) 2 -ay+y=x2-y+ay=42. 
Ve a a 
2) ——————— + -l H. i 
(00 PRENDE ane 
7. Prove that the mid term of (1--2)" is the same as the 
(n 4- 1)th term of (1— do) *. 


8. One of the terms of an arithmetical progression of integers 
is 0, the sum of a certain set of consecutive terms is 24 and 
of another set is — 51. Prove that the common difference is 
+ 1 or “Es: 


197. 
1. Prove that Age = 2 (ay?) + 3ayz.2(x) . 2 (ay) — [È (wy) 8. 


2. The sum of a series of n terms in arithmetical progression 
is a, and the sum of their squares is b Prove that the first 
and last terms are the roots of the equation 

(n+ 1)(nz — a)? 2 3(n — 1)(nb — a°). 


3. Prove that 3?^** — 2?^ is divisible by 5. 


4. If q—- p is small, prove that the nth root of S is nearly 
equal to 1 E TUR 
An qp 
5. Solve the equations : 
(1) 4y 432 lim, 4v —455 - l'y. 


(2) a(y+2)=27, y(zt+a)=20, 2(4+y)=35. 


6. Prove by induction that 
1 — 244 3+- 4*4... c (—- 17 n - ( — 1)" n (n? -- Qn? — 1). 


‘DETER DH ` at+b+c 


RS = , find the ratiosa:b:c. > 
a+b b+e-a 2a+b+e 


7. If 
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g. A farmer spends £184 in buying sheep at 2 guineas a 
head and oxen at £12. 10s. a head. How many of each did 
he buy ? 


198. 
1. ic ! 
a 


jt; 7 +0 e 6-0, prove that 
Db. n 
en lara al: - 92M 


2. The arithmetic mean of a and b is 4, that of b and u 
is d,, that of u, and wu, is ug and so on. Prove that u» equals 
sla - (7 nja (2 € (C7 z) Jo 

3. If ais so nearly equal to b that (a — b)? may be neglected, 
2a 4- b a 
24 3j MAY be taken as the cube root of F 
4. Find the number of combinations of p+q things taken ` 
r at a time when p are of one set and g of another and r7 pq. 


prove that 


4 
5. Prove that > Lo) +72) = (mer) 1 
r=1 E 


6. Solve the equations: 
(1) 2+4 -222931, xw+y+z2=49, SZ zm. 


(2) vd Ai H - 2x — 9 — J bz 4-4 —0. 
7. Trace roughly the graph of y? =2(2? — 1). 


8. If + 2px? tjo tr and x?+pæ+q have a common 
factor of the first degree in z, prove that r2- 3pgr + pèr 4- g? — 0. 


199. 
1 Prove that 
(r—b)(r—c)(x—-d) (x—a)(z—c)(x—d) 
(a—5)(a—e)(a—d) * (5a) 06-4). 
(z—-a)(z-b)(x-d), (x-a)(z-b)(z—e) _ 
te alte Me di * (d -a)d-5)d-0)- 
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952 -llz1l. 
2. Express (I-z)(r- 39 in partial fractions, and show 


that if it can be expanded in ascending powers of z, it equals 
3 (n 4- 1) 
XE um e 


3. Prove that the nth terms in (1—2)-" and (1 4-2)?»-? are 
equal. 


4. a t B are the mid pair of the n terms of an arithmetical 
progression, n being even. Prove that the sum of the cubes 
of the terms is na (o? + (n? — 1)/82). 


5. Simplify a Ke E. 


6. Solve the equations : 
4 
"E 


"o uu 
Pat = MEI 
B. 
"Ja ert ease boa 


7. Prove that the number of ways in which n things may 
be arranged in a row so that 3 particular things are separated 


is (n - 2)(n — 3)(n — 4). [n - 3. 


n n 3 
8. Prove that È (13 + 375) = Ti D r) i 
d 7=1 


Raa 


200. 


E 1 1 1 
= — = — = = " x = 2 
1. e r 34 prove that xyz Ce 1 


2. Solve the equations : 
dé [oT ua MW 
"9 € 49 -4-£2-ab, at, ae nya = gi, 
(2) "1 +2)? -— 2. "YT =a)? = yy — 2. 
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3. If f(a), F(x) be quadratic algebraie rational expressions 
and if fe) be expanded in powers of a, prove that no term can 
vanish unless log fle) Tg V5 is a positive integer, where a, 


log « — log 
B are the roots of F(x) — 0. 


4. If m is expanded in a series (1) in powers of (1 - 2) 
C+ Ax 


and (2) in powers of (1-2), and if 4, B are the coefficients of 
(1 —2)" and (1 2)" respectively, prove that 
A(a 4 c + B(a -e+ —0. 


4 7 10 . 
9. Prove that 3.3.4 = 3 4.5 + 4.5.6 Le to n terms equals 
5 3n +5 


6 (n+2)(n+3) 
6. If x is small, prove that 


EEN equals approximately 1 — al 
| ool 6 

7. The quantity of water discharged per minute by an 
intermittent stream during each hour is constant, but at the 
beginning of each hour varies as the number of hours from the 
"previous midnight and also as the number of hours from 
the succeeding midnight; the maximum number of gallons 
discharged per minute is 144. Find the whole quantity dis- 
charged per day. | 


: b 
E E e 
8 a, B are the roots of the equation "SE Ce L 
prove that 


(252 ooo [ot eoe eo Bret 
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GRAPHICAL EXAMPLES. 


1. Mark on squared paper the points (—1, 2); (3, 1); 
(1, 6); and find the area of the triangle formed by joining 
them. 

2. Find the area of the quadrilateral whose vertices are 
(-2, 3); (3, e (2, 6); pel 4). 

3. Draw the graphs of the functions (1) 32 - 2; (2) 4 - «. 
Hence solve the equations är — y —2, x+y — 4. 

4. Solve graphically the equations 2% + 3y — 1, 9z — 4y — 11. 

5. Draw the graph of the function Liz tr 2)( - 1) between 
a= —4 and z= +3; and determine from the figure the values 
of z for which the funetion is equal to 1. 

6. Draw the graph of 22? — 3z - 1, and use it to solve the 
equations : 

(1) 222 — 3z--1—0. (2) 2422-32 - 1—0. (3) 42? — 6x .- 1 — 0. 
7. Solve graphically the equations : 
y=% -gv-?2, Ap äu A 

8. Find graphically the minimum value of 22? — 3x + l. 

9. Find a point on the graph of the function 1 (2? — 1) such 
that its z-coordinate is three times its y-coordinate. Measure 
the y-coordinate of the point. 


10. Find by measurement the gradient of the function 


Ep when x equals 3, and determine approximately 


the value of z for which the gradient is 1. 

11. Draw the graph of 2? + 32 between «= —4 and g= +4; 
and solve graphically a? + 3% — 4. 

12. Draw the graph of the function 3+ 62-2”, and hence 
find its greatest value. 
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13. Draw the graph of y—2?-— 8x and use it to solve 
4?— 8z--3—0, and find the greatest value of c for which 
the roots of x? — 8r - c — 0 are real. 


14. Find the gradient at the point z—3, y=1'8 on the 
graph of y= 127. 


15. The vertices of a quadrilateral 4BCD are A(0, 0); 
POL 9:2); C(24, 45); D(0, 5:2. Find the lengths of 
AB and CD, and the area of ABCD. ; 


16. Itis ten miles from 4 to B. Two cyclists start from 
A and B respectively to ride the distance, the one from 4 
starting 10 minutes before the other, who does the journey 
to Æ in 40 minutes. On arriving at B the first returns at 
once, and arrives at 4 at the same time as the other. Find 
his speed and the place where they first meet. 


17. Draw with the same axes the graphs of y—22? and 
j—2-1. What quadratic can be solved from the figure, and 
what are its roots? 


2 
18. Draw the graphs of 18 and 2+ E hence solve the 
cubic x? — 20» — 10 — 0. 


19. Construct the graph of a function y of z from the 


following table : 
POL C MEME ENT 00 o DII 
z-1 | 2 | 3 | 5.158 | AE. 


y-130| 212 | 2-77 4:59 


3-7] | 4:05 | 4:39 


and estimate the values of y when z—4 and z —9. 


20. A thief steals a motor car at 7 p.m. and drives off at 
25 miles an hour, followed ten minutes later by the owner, who 
travels 24 miles an hour while driving, but spends 15 per cent. 
of his time in making enquiries. The thief, after driving 
15 miles, transfers the car to an accomplice, who drives 6 miles 
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at 36 miles an hour and then breaks down. After spending 
15 minutes in repairs he continues at 16 miles an hour. When 
will he be overtaken ? 


21. Three men, with only two bicycles, want to go a journey 
of 12 miles. They can each bicycle 12 miles an hour and walk 
4 miles an hour. After a man has ridden a certain distance 
he leaves the bicycle on the roadside for his friend to pick up 
and walks on. How must they arrange matters if they are to 
start together and arrive together in the shortest time possible ? 
How long will they take? Will the two bicycles ever be 
lying on the roadside at the same time? 


22. Solve graphically 3y — 4-1, y? — 32 —3. 


23. Find the area of the pentagon whose vertices are 
GS LTISE D (610); (0-252; (-5 D. 


24. Draw on the same axes the graphs of 
j y=%-3, yt+2a=0, y-s?—6z43. 
Hence solve the equations : 
(1) #-67+4=0. (2) 2?-4z43-20. (3) 2?-72+6=0. 
What is the greatest value of (x — 3) - (a — 6z +3)? 


25. A train travelling 50 miles an hour passes four stations 
A, B, C, D at 3.0, 3.30, 4.10, 4.25. A second train starts 
from D at 3.20 and travels in the opposite direction for the 
first half hour at 30 miles an hour, and afterwards at 60 miles 
an hour. At what times does it pass C, B and 4% When 
are the two trains together, and when are they 30 miles 
apart? 


26. X, Y are two towns 100 miles apart. A leaves X at 
10 a.m. and travels towards Y at 10 miles an hour; B leaves 
Y at 10.30 a.m. and travels towards X at 12 miles an hour. 
At the end of each hour’s riding, 4 rests for 5 minutes and 
B rests for 10 minutes. How far from X do they meet? 
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27. Draw the graphs of um and IER between th 


values a= — 4 and g= 4, and show that the equation x* — qa 
has only two real roots. 


98. A, D, C, D are four stations on a railway ; A B — 5 mile: 
BC=10 ales CD-—5 miles; a railway time table reads a 
follows : 


Up. Down. 


A dep. 10.5 a.m. | D dep. 10.10 a.m. 


Barr. 10.16 a.m. | C — 
dep. 10.19 a.m. 
C arr. 10.35 a.m. | 5 — 
dep. 10.37 a.m. 
D arr. 10.48 a.m. | 4 arr. 10.40 a.m. 


Where do the trains pass each other ? 


29. Draw the graph of 2x + 3y — 20, and from it write dow 
all the positive integral solutions of the equation. 


30. Draw the graphs of y=2? and «y-—'/z—2 betwee 
z— —5 and z—b5. Hence solve the cubic 2? — Tæ + 2 — 0. 


31. Determine graphically the values of z between whic 
41 — 4c — 42? is positive? 


32. The speed of an electric tram is reduced in ten secon 
by the brakes in the following way : 


Time in seconds 0 3 | 4 | 5 


23:1 | 91:4 | 20 


EE 


Speed in miles per hour | 30 18 
p R aoe 


Time in seconds 


Speed in miles per hour | 18:8 167 | 15:8 | 15 | 
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Show that the tram travels about 305 feet before coming 
to rest. 


33. Soundings are taken at intervals of four feet across a 
river 40 feet wide, starting 4 feet from one bank, and the 
following depths (in feet) are obtained in order: 6:6, 9-3, 
9:9, 8:2, 8:4, 10:2, 10:5, 7°8, 4:5. Obtain from a figure the 
approximate area of the cross section of the river at this 
place. 


34. Describe the variation of the function x 


as v passes 
from large negative to large positive values. 


35. The population of a certain state is numbered every 
5 years : 


TANA | 1875 | 1880 | 1885. | 1890 | 1895 | 1900 | 1905 | 1910 
Population : à $ : i : : d š 
ion | gi | ge | 11:44 | 13-23 | 14:39 | 14:97 | 14-90 | 14:23 


Show this graphically, and estimate the population in 1883 
and the annual rate of increase in 1887. 


36. A man five feet eight inches in height walks towards 
an electric are street light at the rate of 4 miles an hour. 
The light is 25 feet above the level of the street. Draw a 
graph showing the relation between the length of his shadow 
and the distance from the foot of the lamp. 


37. The following table gives the results of a series of 
experiments made to determine the relation between two 
quantities z and y: 


qz =36'8 | 31:5 


26:3. 21 (15:8 12°6 | 84 


y=125 | 12:9 | 131 | 13:33 | 141 | 145 | 16:3 


Show graphically the relation between # and y, and also 
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between xz and zy. From the second graph obtain the probak 
algebraic relation between x and y. 


38. The following table shows the pressure ( p) in lbs. p 
sq. in. and the volume (v) in cu. ft. of 1 lb. of saturated stean 


p=12 39 | 95. | 30 


14 | 15 | 17 | 20 


v= 32-0] 27-7 |26:0|231 |19°8| 18-1] 161 |13% 
Show graphically the relation between p and v, and find tl 
EE 
value of p for which ioi" 4. 
39. A straight line KL is 12 ems. long. At the ends. 
this straight line and on the same side of it are erecté 
perpendiculars KA 6 ems. long and LB 3 ems. long. P is 
point on KL such that KP-—z ems. Show graphically ho 


A P? - PB? varies with x, and determine x when 
AP? + BP? — A R. 


40. AB is a straight line of length 10 ems. ; P is any pon 
on the semicircle on 4B as diameter; N is the foot of tl 
perpendicular from P to 4B. By taking a number of positioi 
of P and measuring AP, AN, show the relation between 4 
and AN when N moves from .4 to B, and determine fro; 
the graph the length of 4N when 4P=24N. 
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| 
U 


R.E.A.N. WS Hic 
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5. Li 1 she 6. 
ES 30(43) «48 f goarn. E 
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42. 
L.2 orc E -5.5-LIL 5. $2 
6. 30£, 19£, 6£. 8. 2 ton, 1 ton. 
43. 
a 2x 1 
2. -5, 1. 3, ay 5. Z; 2, 4, -2. 
7. 82 min. to 12. 8. 21, 42, 63, 84. 
44, 
14x x+2 bez 
Ki e s 4. (x-2)(z— f 
IS lt z-—5 zn (x -2)(x — 3) (z 4- 5) 
5. 2£. ls. 6. +2; 9,7. 8. 25£. 
45. 
1. —12, 9, 13, 45. oS. R. 14. 
p "rr. 6. 2x -y—9, 4£. 

(w+1)(w+2) r-3' x+y ee 

1. 6,9.,9. 22 34. 8. 5s., 2s. 6d., ls. 6d. 
46. 

y 88a WËSSE, EE 8. 84, 85. 
E 60x’ bx. ` "7a49b' 8a2:2ab — 3b? ; 
4. 15(3?-2)(32-4) | 5.3;4,1. 6. why +i 8. op, 

47. 
L 11, 3? 4-22 4-1. 3. py t (p-— l)a. 5. 25. 
6, *—5 Y p 7. 390, 959. 8. 80£, 65£. 

rä 8 

48. 
sg 22530 07€ 13, 7 or -1; -12, 3. 
po yra 6. 1, 1. 8. 4s. 6d. 
bx 4- ay a 
49. 
i. ap "5, 51 or 3844 min. past 4. BR. 4 d 1. 
5. 25£, 16£, 18£. 6. -32; 20, —10. 


N 
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50. 
3 3 
es OR iP E 4. 6. e. 23. 
8. Go — 2b, (@+1)(@+2) 4 
7. 66 yards. 8. i$ 
51. 
Q(b-ra?d?) 90 1 
3 2 crie EE 
1. x34 0742043. 2. ELA æ + z 9, -Der 
3. 6. 4 2or6; $, i 7. 36£, 34£, 18£. 8. 104. 
52. 


1. -9949875 > 9949874. 2. waz, Ll A Sisi, 9(3- xy - y?) 
5. -+; lor5; 16, -123. 6. 200,150. 7. 18094.p. 8. 100 


53. 
1. x?- 12x35. 4. 2s., ls. 8d. 
5. 10; 60r - 15; 3or -5,3or Ll. 8. 21, 28, 3l. 
54. 
a 2* | a a«2x4], 3. 4 EE 
ay 
6. -4; Oor5; 3, - 1, 7. 7. 10, 12 miles. 
55. 
l x+l 
1. Bay. 4. Liz Sup 5. 6. 
6. 14; -89, 8, 260; 5 or -ig 7. 9. 8. 12. 
56. 
1. 7x-1. 9. 1, +y. 3. 9. 5. 7; 4 or -2; +3, +7. 
6. 33 miles. 7. Bé 8. 12. 
57. 
E EE A | 
1 (b — c)(c — a) (a — b) e pm 
A Jr Oe 8,9; P. bor —9. 6. 32 miles. 8. 25. 
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58. 
8 2. 2. E uw NAUES Lia d 
100x + xy 2a+2 x+y 
. £1200. 7. - 145, 31; 2or 1. 8. 1760, 1056. 
59. 
L 532-243. 2. 742 +922. 3. 49. 


b a? (a+b-c)(b+c—a)(c+a—d) 
"a? p (a 4- b - c 
. 41$; 2a-b, a+3b; 10. 6. 1440. 7. 14ft. 8. l5miles. 


60. 
e 1 
" h is —9. 2 — 4. — y). 
Each is -9 E 4y (x — y) 
. $5 42; 2,8,4. 6. 54 8. £2000. 
61. 
. 1l, 4v7. ES E t 4. x+4y=3z. 
-5+4vV17, }. 
i: 2 ; 1:06. 7. 280. 8. 4s 
62. 
a - by d TEST 
E T. 4. a 3 DEE 
. 12, 21 m.p.h. 8. 4. 
63. 
TY ee ey 
28807 
. lor 2or $or -2; 3422/3; -14 or -19. 6. $8. 
. 2£. 8s. 8. 110 yds. 
64. 
1 a? (a +b) 
f 2+7 2. 5. 3. - EES abc. 
=- 4-43 
4. 45, 55. 6. 7 or 25, £242, —4— 


, 29, 15, 11. 8. 8 miles. 
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65. 
1. 2, 1 3. me reme |. 4. 2 metres. 
à x+y? (x2 
6 -2; 3, -1; pd 7. 14 miles. 8. 49, 
66. 
^g? Pp 
1. 3, - 6. 2. ir 4. w TA yds. 
5. 2, 37. 6. 45 m.p.h. 8. 60 sq. ins. 
67. 
92x — 79 l 
3. — 4. 8 
: 40 ° a®+ Bb? 3 
5. lor -33; 4,4 6. 13. 7. 21 8. 3 hrs. 
68. 
SEEN x-2 
oji- e 9. 
aad 30(x-5y z+4 
4. 6x+8y. 5. 3,5; 3or —40r -5; = 
6. 15 miles. 8. 216 cu. ft. 
69. 
2 a? 1200xz 
2. —4, 7. d e d. 
(x-2)(x-4) 5(a?— 0) 1760z -y 
6. +; 7,10, 9, 12. 7. 6 hrs. 8. 1500£. 
70. 
5x 
1. -7, - — 25. . 4a2-29y-1l, s n 
7, 39, —25 9. Aë Gs l; 32-1) 
4. 95 m.p.h. 5. 4 or -12; 420r +3; 3, 2, L 
6. 81. 4. 5i. 8. ls. 6d. 
71. 
1. a?--0?--c?, 0. 2. x? 4x43. 8. 94. A 5. 
5. 2, O or 1 (repeated) or 4. 6. 56. 8. 9. 
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72. 
1 a? 
er 3. -7, oe l (repeated) or 3 or - 1. 


E [æ (a^ — bn) oan) — bert 4-905 — 2995]. 


. Ll mph. 4h 8. Ze, 
73. 
(ac? + 1 3 3y+3 
ee . 0 -11; -1, -2, -3; - . 50. 
(x 4-1) or 1; L —-2, —3; Dy eT 4. 50 
. a2-3r-1, 143x462? + 1025. 6. 60. 
. 222-1243. 8. 42 m.p.h. 
74. 
. 1-3x- 62?-4- 102? + 21x* --9x5, 1— 5x 4-32? 4- 922. 4. 15. 
MY TE NOU E 7. 27 miles. 8. 20, 50 m.p.h. 
75. 
at 2 A 4. 3, 12(...). 5. 50 brace. 
. 2or E 7. AS, 8. 63 m.p.h. 
76. 
2, 6, -6 3 x. 4. ps m 
b pq 
4; 5 or -$5; 3, -4 6. 7 8. 20, 12. 
Tt. 
Pa a ih. x 7x — 235 
g--2,x-2-lL5; a=, «=H. 3. x, Dg à 
. A has REUS £. 5. —14 or - 19, ue 
6. 710£. 7. 4 or $. 8. 561. 
78. 
! d: 9y” 3. 2. 4. b; +2 or 4v3; 3, 4. 


sie UE a= Ié 


. 1-6x+ 1527. 6. 24. 7. 15, 16. 8. 20. 
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pi rpm 


79. 
0. 2. lor4, 5or 2, 0 or 3s. 
Y 7 9* thes. 879-72 or = TA 
p-q 
2 or Lë, 8. 48 min. 
80. 
3 (Qa? 4a +5); »—4, -2, y= - 1, 3. 
zr ROS M 4. 797? miles, 
y+2 (x+1}(x+2)} xg - 
-3, -5, 6. 6. 35£. 
81. 
4. 3. 2, 3, -6. 6 D v=, 
a b 
NIU 8. 100 miles. 
(EE 
82. 
ab. 2. (b—c)(a — c). 
ab+1 


x? —32x--4, 2x9 — 3x5 — 1404 + 232? — 9x? + 28x — 12. 


9. x? + 3x - 7. 
6. 35£. 


2624] hrs. 
Ecke 


_4 , 2(z-1)(x2) 5. 1,4 7. 4 8 
e GNU . 4,4. e Kee 0 
83. 

5y? ox-—1 4 
«p M CS. uuu e . +3. 
(x+ 3y) (x +2y)(x-y) x?(x+1) 
. 13; 3 or - 232, -5 or 31; a+b. 6. 2a penny, 3 for twopence. 
. 4, 65; 12x - 27. 8. CP=2 ins. 
84. 
5a®+1llx-17 2ab 
. —99, - 22. 9. : š 
o z(r-l1)rx-2) oë- 
-lor -2. Ke 6.24 2 335 
x+y 
. 20 miles. T -lor -2 lor à. 8. +7, +15. 
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85. 
. $ 1; 3775. 2. 4x? - Aen - äu, —2. 
23 + 46x 4a? + 6ab — 4b? 
kie cd dis e, d Re : 
i-a 7 ^ Sab P" 
LÀ yj2orl äer AL Gm T. Bins, — 8 4-5 
86. 
Gap NNNM 9 4 E KE 
ge (a+b) (a — by? vot. i re 
: x-y z 
. 120 miles. 7. 4, 6 or 6, 4. 8. + + =" 
8z 2 
87. 
E 3. 7, 2, 0 4, 194880y 
z-1 3xz 
. -lor -3; 2or -2, 3or 6. 6. 22- 5x. 
x-3 
. 120. 8. +(3y-2) ewt. 
88. 
42 
. -1, -65. 2. ay y. 3. 322? - 32. 
, V *abtac Bc. 6. 13 ft., 5 ft. 5 ins. 
a+b a (a 4-2) 
pen 8. 5 m.p.h 
89. 
0; a. 4. i. 5. -5, 7; 7. 0. 32. 
x^g 
. 8 or 1$; 2 or 7: ior-4 8. 2s. 
90. 
. 0729, 2. 9. 1-a9,.22 4x, 


» de +n/2ab — b? ; E or z» 3 or — Zë, 
. 165. 8. 25 miles from B. 
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91. 
VE EE a 6/99 EM E p 
2xy Zou 
b E 
4. -4, 2. 6 oe e or 5; x=z= 64/5 or 0, y= +12 or 0. 
7. 384£, 416£. 8. 10 m.p.h. 
92. 
1. 28 or 44, 44 or —44, -56 or 64. 
8. 5(x—y)(y -z)(z - x) (Za? — Zuch, 5. "4ly - 6x. 
6. -7 or 0, de or 0; l+a or l-a. 8. 100 miles. 
93. 
a UTE EE A «m6-1552 5. 8, 19; 9b, b, 
z43y 9l(z-2) ÉL Ee E 
6. 9 m.p.h. 7. 1, 0. 8. 6. 
94. 
Nu el e 8. 232-8. EE QUE du 
4x -2 (~+1)(y4+1) 
§. 5,2; a ora. 6. 36 miles. 7. 10 or -2, 8. 126. 
95. 
a 2+3 Girl 8. ligt ee). 
ail ay pet Mm 
4. a; 2 or -ip 1 or - 45. 5. 22£. 6. 3, -1, -1. 
7. 30 or 6. 8. 4 or 81 miles. 
96. 
1. (xc 1)(x-3)(32?- x 4-1). 4. 4. 5. 6, 9. 
6. 12, 24. T xc Ld 8. 12 hrs. 
(c - a) (c - 5) KA 
97. 
i lm dE 2. 69. 


(a2 — 1) (22 +2) 
3. x=y=1 or -2; if a=3, x=y=any value; if a=1, any value 
satisfying (w+ 1)(y4 1)-i. 
4 a?-9y41l. 5. AS 6. 3 or Sh 8. +n, +(n-1), +1. 
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98. 
1. -5, 1. 2. x2?-ax+b, 2?—-2x -3. 8. 32?.- 3y? - 2xy. 
4 —9; 3, 3, -06; ab, ei 5. 90 miles. 6. 5, Or 
ELO, 2a. 8. a?—2o - 1 ft. 
99. 
2. 1 véi 3. 3. 5, 0, Vr abt 
zor 3,7 3 0, 7 
7. 8, 12. 8. 2q* (x y). 
3p 
100. 
L ziy-8 9. 31; a, a+b Be Sch 
; ; : Sou d ' 100 SC 30000 
^ EA 6. 5, 93, 149. 7. 20 miles. 8. 12.48 p.m. 
z* o 
101. 
2. 95 or - 7, -24 or +24. 9. 4:3; -1; il. 
4. 30, 10. 5. 135 lbs. 
"d 
6. x=y=83 or -1 (three times); 6 or -2 or 24N  —40; ist 
8. 54 miles. 
102. 
1l 9. 1, -4 L 4. 5,2; >b; 0 or 4. 
5. 144 ft 6. 35, 2. 7. 36. 8. 2 miles. 
103. 
1 966,5. a 2y- 3x, 3. 71. 
5(æ+y) 
4. 2919, gors, 1 or 7; SENS 5. $ 
6. +3, +12. 7. 13% lbs. 
104. à 
2. = ES HW...) 4. -9:13:8; 9. 
z^ — 
6. 2 or 3. q, 906g 2 8. 7. 


FER 
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105. 
1. O or 4. S. rg. 5. 300. 
6. *(y+z) min. 7. +6. 8. 15 miles from the start. 
y 
106. 
1. Bt 2. 2(e—-I)(e-2)+(e-1)-6. 5. 20r -3; % or et 
6. 3a?+3b?+ 3c? - bc — ca — ab. 1. 16. 8. 40 ft. per sec. 
107. 
2 m 4. 12, -14, 1. 5. 54, -9T. 
e, Sp 7. 14 hrs. 
2—9 s 
108. 
1.4. 2. 2342x724 3x — 1. i 203: e 167. 
5. a or MEE, l or 2 or -3, 1 or 2 or $. 
6. $, 3:9, 7. —2 EE. 
BER 
109. 
2. 3 (2x3 —3x2—1la+6). 3. 10, 24, 26 ins. 4 0, —2, 1. 
y 
5. 2 or 3 or 7 or/=1,3 or 2 or —1 or 7; 0 or ERE 
9. ; 
6, ZS io) | 
See m.p.h. 7. » (2-55 per cent. 8. 35 min. 
110. 
2. -$, 21. 4. Tor 1, 5or - 1. 5. 1:—-9:—1:2. 
6. 95, 96 or —1, €. . y, Yt) a3, OE EUR 
MER. vet yz--q — 4 Ss SE 
111. 
2. 2. 4. 2:57, -0000544. 5. 2:2, 
Bd eee 15-825, 
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112. 
2 
1. aay l. 2. 18(1-922), 4. 
l+a 
$us tors, 1 on E, = E "os, 
or KE or 3 a or e æ or ia 
4. 1039. 5. 204, -699. 6. 2hrs. 40 min. 
7. —'8, 4, E 2. 8. +(b-c), +(c-a), (a - b). 
113. 
1. Oor $(a?+ab+b%), -1. 4. -00168, ‘846. 
KR S *tr-2y a 
3 3 6. 9*9. 7. 30r 35 m.p.h. 
114. 
Gr LVI (x+5y\? ( CH 
EX Aer ET ESA E ety 
Em» -025 E 
3. :409, —195, 167. 4. 9[f(x)f —1. 5. 8, 9, z— 6. 
6. 10, 10+ 7h+h?, 7+h, 7 ft. per sec. 8. 1.45 p.m. 
115. 
2. 0; 12, 7; 20r- 1, ior-1. 3. 8:56 sq. ins. 4. q. 
Gn 2$ 6. 13. 7. 9, —-3. . 8. 15, 36, 39 ins. 
116. 
2. +2. 3. 74, 56-0. 4. a—b—1, 41075. 
5. 112, $Z 32. 8. 9d. a dozen. 
117. 
a «(a-rb) 3. 948, 24-1. 4 a=-b=i. 
b-a 
e, (Pt amy. 7. 254, 9000. 
LY — L 8 
118. 
1. 2(a2+y)+a%y+ay2 2. 19, -5; l4or-4. 4, 228, 2°31. 
3a? cpq ab 
i 1-—-- t hrs. E Ce 
5. zl A 6. aq + bp "e 3 a+b 
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4 


119. 
1. z4y-l. 2. yyl -1)(x-2)(x-3)(x- 4). © 
$. 3. 4. 45:4. 1. . 35 hrs. 
120. 


2. 2 (2o + y) (a? — 49?) 


l. xyz=l. i 
d ^ via - 5x) (a= y?) 
3. 3or -2, -l or 62; 3or EL 
4. 99:4 ems. T: 8. 135. 
121. 
UMS d (a -- b) - ab(c--d 
BEES HI 9, 3, 5; ver) aero. 
: n—1 
2 E e 
3. —L 4. 61 miles. 25 8; (zd gy" 5 — 2/3. 
PEN 9 9 
6. 9:10. 7. w RE n(n +1), 
9:10 3 2 
122. 
E 2 
1. (zzz) 3 3. x=y=0 or a+b; 2, 4, 6, 10. 4. 15, 25 m.p.h. 
a 
5. 2, 0, 19-20N3. 6. 96. 4. 29£. 
123. 
42? — a? Ss a n (5n — 1) 
20-5050 H6N2 EE | E CIN 
6. 150£. 7. 3-3, $; 285. 
124. 
24 4-b 9 m 
2. -2 or 22, 3 or — A? a. 4. 7. 6. "x or 2 z. 
7. 1633. 8. 22 and 32 m.p.h. 
125. 
i2 2. $(x-1)(3v-92) 3. 1035, 43. 
4. 1:699, 1-255, :176, 1:648, 70:0. E cor 


6. 2s., 4d. 8. 48 runs. 


8. Ale min. past three. 


f- 126. 
-LY +y a+b+c 4 
. WS Fol. ep 2 57 5 or 3, -3 or D: -4 
n 
- 8, 5n 13). 4 +30, +34, +35. 6. 16. 
= — o2 
ines SE 8. 205 miles. 
127. 
Dor EE .g 
A ee 8. 4 4. 500. 
$.-2 7. 1-2x-2?, x. 8. 36 gallons. 
128. 
2.22 
. (2-5) (e-7), SY S. 9. 14. 
. 11 or - 173; a+b, a-b. 5. 1804/3. 7. 10. 8. 528. 
129. 
ar AR 0; = (a-b). ETAT. 
. 14. 6. 12:5. 8. 10 a.m. 
130. 
2. (ab-a-b-1)(aàb-a-b41)b-1)(b-1) 4 2 
5. (x3 +y’)? — y. 6. 72 degrees. 8. 10 acres. 
131. 
z(1-27?) ` es Bei S 3 5 
o me F6. 8732.5: 19 —, +1 Sen 
ü ay N37 +6 op gr gs + of + + E e 
n2--n n?—mv F 
,: 2 16. 5,22 -2 2 6. 112 miles from X. 
2:410, 8. -5 $ T3. 
132. 
1 4 
1265, $93, 474. 8. 3; +3 0r+—, Fl, +—; 6,4 0r 9, 9 or 4. 
bi ie ME 
ES ^c m.p 6. 99, 121. 
2x + 2z 


Ag M bo 
B. r5 T A 
A Kë 25 Oé 
e? 


ACE 
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pm 
2. 144, 89; 3; Oor +3, 420r +1. 3. 2 2. 
5. 18 6. 11 75. $ à 8. 11:24. 
134. 
2. 4, +1. 8. /3-49, t. 5. 2x? -9y —36. 
6. 60 or 40. 4. 29k. 8. 5 min. 
135. f 
a+b 1 1 ; mh 
Es 8. 25, -25, 3. 6. : Eu d 
2 me 22, —25, 3 4(a+b) SE 
136. 
Qj 9 o w-ayty¥ 
"aj WE wy) (a +x) 
4, +3 or +N2, +2 or Y4N2; a or Jo a or E. 
a GER 
sopre D e 200000: ees E 
r-l 2 
137. 
2a b? 
Qi ES 3. —16. 4. 8 or LL 7. 18, 32, 11 lbs. 
b a? 
138. 
be 
AEN e 3. 3, Ee PEN OT Io Oen 
Ee Na*--D? Ja? +B? 
4. pagent (rau 6. 20 m.p.h. 
7. +10, +16. 8. 1s. 5d. 
139. 
2. +9, +1; 3. 2 Z(a pau). 33i, 
a+b 
7. 8 lbs. 10$ ozs. 8. 300. 
140. 
5v3. (a-b) 
1.3, -9,.8 , +3 or fu. n? 


5. 14 units of area. 6.15, T. 8. » 2a, ft. 
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141. 

3f(2) +L f(a)? ee eer: 
4 “T+3Uf@E 9. 9" m?--n- 1. 
. +6 or +N—5, +5 or TIN I, +4 or FÖN xis 
0 or a+b or arb 
a+b 
. 0 or 4, 14. 6. 15 m.p.h. 

142. 

2.- 52, 4. —(Zzry)(...)(...)(...). 5. 4:1. 


1 
. 2, a=10. 7. 6°1 ft. per sec. 8. a(3x+y-5). 


143. 

. së, y= or any solution of 2x4-y —2. 4. b or -1. 
äs? 6. 1 or 5; 2 or +3, +3 or 2. 

53233, 8. 2, 1; 3" 4-1 (n3) (n - 2). 


144. 


oap 6. 78:5. 8. 45, 80£. 


145. 


. a?—'[x - 1-0, a?— 6x - 44 —0. & ODE 
mn-m-1 


7, Th, 7 ft. per sec. 8. 14 hrs. 


146. 
ae a 4 x- 52° +52*-x=0; 2p?+¢q=0. 
A SA eee 6. 144. 


147. 

16. SE 2. 6p?=25q, 4. 8. (3y +2) (2y —x)=25. 
19) a E. 9. 40, 41. p. ER 1 
a-b. a-b 

148. 
10 15 


ua 9. a? or 2ab - a? -2c; 2 or — 43, 3 or i3- 


$010: 4. 8. 1s. 6d. 


D.T.P. E 
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149. 
: 19 b? 1 
1. 130, 1:25, 7420. 2 5; — or -> 4. -1. 
a a 
5. 2, -5; 1773; 6n?-6n-3. 6. 3 or -$. 
7. In(n—-1)+m(m+2n-1). 8. uds 
2 a?n 
150. 
135, 1833. 8. 21. A 494550. 
6. 39 a Tdi) m.p.h. 8. 3. 
| 151. 
2 8a35':98. FS 
Ka H BE KEE, ime . ft. 
2, P 2. x42y 4 Jab A 9 6. 484 sq. ft 


7. 720, 120. 8. 23h+5h? ft. ; 23+5h, 23 feet per sec. 


152. 
a Na , Wh aa 5. 40 miles. 
va-ENb — Nba Na 
j ai 8. 2x -9 2r —13 
3. 1326, $5 B = 
153. erg 
3. l}; +2, +2 4. 10080. 5. 922—452 4-11—0. 
7. 4£. 17s. 6d., 2£. 12s. 6d., 1£. 10s. g; Su 
a? — b? 
154. 
9. RTT, 3. 3 or -5; a? 4-0? 4- 168b —0. 
61 A mM SS ma J 
4. 144. 6. ERC H. he "TE 


8. (10a - 7b —(7a--2b ; (26a — 9b)? — (25a — 6b)?. 


155. 
1. 4a?--2. 8. 3600, 1440. 5. 22. 6. 48,49, 50. 8. 2160 lbs. 


E 


ANSWERS 227 


156. 
. +8 or TE ANER +3 or 42$ f. eet. NES LG 
. Ant - 2)-- 1 (bn? n). 6. 2?—24x»--190—0. 


pus ge 2) in, past 12, biye) mph. 8. 22+y2=Ja. 


DEE q-p 

157. 
2 

. 05 aor - l, 1i, 2 4. x? -2hx+2h?=1, h= +1. 

. 4320, 14400. 8. After 34 miles. 
158. 

3v? + 4y? + 922, 2. 2-1, (x — 1) (a?-- 9x 4 2) (a? -- 222 4- 9c 4- 1). 
60(x — y) 

9 or 16. 6. 576. 4. — —7 mn 
: 3 ke +60 P 
159. 

117 lbs. 3. 627+ 6y? + 62 — Txy — Tyz — Tex. 
2b (a. -- c) (e — b) (c — b) 
dë s — 3. EE s Maa 8 
. 2(n-3)(n - 4) |n - 3- UOTE 
160. 
. 0 or -2; 0. 8. in(n-1). 4. 3. 
6. EL 7. 132 yds. e 
161. 
~31, -43, 9; 5, -5. 5. 24 sq. ins., 4 cu. ins. 
1 2 l 1 3 
^ Bp ; 7. lj 
z41 (z-1P! 4(x-1) 4(z41) äise In > 
162. 
3 22 3 13 
: e : 3. i se le E 
. 3,6; 63, 33, 1 B(r-29'95(c-2) 4(c-1) 100(@+3) 
2 
uror 0.  2z-y-—20, s= gy, ete. 5. 20, 28 hrs. 
1+ + 
7 ^b." 10 n 
126, $; 144. 8. =, 37 (10"-1)-5- 
a" — b” 


D. T. P. P2 
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5. 


163. 
xad dq 2. 32:2: 42-0. 3. 22100, 4804, 1275. 
Poe Va eae 5. 1,7, 18, 69 - 8. 
xl 4x-1 
CENT Bor —1, Bop -3, Tor —5 7. 33, 42 m.p.h. 8. i 
164. 
1 o 25a 
* s( 2+5). 2. 4 or - 13, DA" 
2 1 1 : 
o à 9. a=b or a?-- ab 4-0? —0. 
(z-18*2(c-1) 2(x41) : 
xy : 
Ee T. 1s 8. $1 5 
165. 
2 3 6 a 
salts : 4. 3"-?(q — p). pes 
Po a 9-3 qp 3 
pr (29 - r)(q - r) 20. (EA 8. 499. 
166. 
47:85 CES 
; : auc KAREN t 
30(7a — 5b) ; 2204419. 5. REND. don, -30r - 5, 
1$ m.p.h. 7. $3. 8. a+b=c. 
167. 
a orb; 1, 1. 3. 969400. a Oe 
x^ + j^ 
b-bi 7. 8d. 8. &n(n- 1)(n - 2). 
168. 
; er’ 
£d Y=4°6s a3, b= A e 2. j 
cx —b 
1680. 5. 20. 6. 333, Hr: 3. 
15 m.p.h. 8. 1892 A.D. 
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169. 
1 Sb) (a-b)f(a) fib) 

(a — hël x-b T (r-ayP w-al moo) 

2? —5r4-2-—0. 7. 2300, 2860 sq. yds. 
170. 

98 98 2% 15 

z-3 z-2 p- e shad 

e At. A 5. £4, 43593 0-9; T. zr. 8. 173. 
171. 

—- 5%, 31 


4. 2or 3 or 23 E a? (c — b), b? (a, — c), c?(b — à); Bis 


e 


aoc wo N 


2 


. 60, 75 min. do Clee 
172. 
. (6+d)(b-d)(a+b+c-d)(a+b-—c+d); 12(...). 
h + Aen? 3 RA Jeng 
laVi+4a® 14¢V1+4e WE. cc Ge 1, 
2a. 2a 2 
. 32-91x4-4—0; g-pv=0. 6. 9—14n. 
SEI 8. 342 miles. 
173. 
+575; 6, A A 5. 6. 8. 9. 
174. 


a*yt —Qeby? + Geba ; 3+a+b+3ab. 
~6 or —8or —74+NV19; +lor+2, 720r 1. 


gt AN 7. 100 or 50 ft. 
DEZ 


175. 


2.93, 5; 0 or 4-1 or 4X3, 0 or +N -1 or ¥N3. 
nå. 7. 4725: 
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176. 

l/a* bt l/a* bt a+b 
Ee cli ea e 6. 85, 65 , 
j alata) je 2 2 om 
7. BP=4 ins. 8. 36. 

177. 
3. +1, +2; 2or -1. 4. 60. 5. -3. 7. (L-2m--n)—4nl 
178. 
4. .3:2^.- 29? — 5n - 3. 
8 232; aor 7-909 y De 17..17490. 8 
a? p a? p 
179. 
1. 2627. 
éi /[—9 
4. 20r 16, 20r 1; 3k, 7k, 11k, 20k, where k=1 or aaNet 
7. 11i m.p.h. 8. AP=3 ins. 
180. 
l 1 l1 FEN 
2. = ER. 5. d 

2(r-19 ëte 12 4(x-1) aeh VE 

=a Tool 
Bez, E 8. 9:93:93. 

a b 
181. 


3. -16(...); (ab—a-b-1)(ab+a-b+1)(b+1)(b-1); (a +b) (b— c) (c—a). 

5. 3 or - Lor $(-14N—3) or g(LEN 3), 
l or -3 or (-14/-3) or 3(14V—3); 1 or SS. 

6. +3. LR Ee 

8. 4 days, total cost varies as square root of daily wage. 


182. 
E Za" + 2Y? +22? + Bay + 3yz + Bex. 9$. 2j.—1 74 4,7;10 OBE 


tol 
LJ 


183. 
1. 96. 5. 39(9r-1. 9 41&. 8. 434 m.p.h. 
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184. 
. (w—y)(xt+y). 2. x=a, y=b, z= =b ete. 
. 25 < 49. EE, e ae 
gei Sie PA 
185. 
. WHY +Z- yz — zx - xy. 2. «>i or <-3. 
. £(V6 +23 - 2-14). B 24/2, 242; 5. See 
186. 
1 3 2-4 
. 32?- 15x 4-17 —0. 5. - : E 
a E z4l x-l ail 
ees f(a) 
A ae TERTS) 8. 520. 
187. 
w10, 0. 5. 1 or -3, 2 or -4, 3 or - 5. 
7. y Gott Ty? + Ty? - 6y+1=0. 8. 69 days. 
188. 
2 3 38. 1,4,5. 4 40r-2, 8or -1, 20r 0; 30r 20, 4 or —90. 
'6 per cent. 8. 9:6:4 or 1:1:1. 
189. 
UNDA 2. = 4359240, 3. 41, l; $ 4 
5. 2278000. 8. 6 cwt. 
190. 
4 3 or -2, 2 or -3; 25 or 9, 9 or 25, 15. 
. Xa? (b c) - 392 (e - a) - be/a +b). 6. -5-T 
7 (p? — qv) : (q? — vp) : (r? — pq). 8. 9.30 a.m. 
191. 
. a(x4-3)(x - 3) (2? 3x 9). Br 13 


-3or2or -2442, 3or3or -14N2; x-1, y=2 or -3, x=2, 
y-lor-3, x= -3, y=lor 2. 


. 2541 and 5412. 
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192. 
4. "OQ,(9n—" -gn-7). 8. 17, 51. 


193. 
8. 1680. 5. lorZ, $or2; 1+V-lorl-3N-1. 8. 4n-5r=3. 


194. 
1 l 2a x-a 
* mars i an nia) 
6. 2?--2aa?-- 8D? — 0. 8. p+q-2pq. 
195. 
4. 27 or Adr: cd or $ (2€ cd +22). 7. 153900£. 
196. 
a 1,2,9.4 6. Zor Zor +3, -gor-Sor4i; BE? 
197. 
5. +2 or ti, +4 or T2; x=y=0 or SE y--y- gu, + 3, 
+2, "m 
t 2r Fe 2. 8. 40 sheep, 8 oxen. 
198. 
4. p+q-r+l. 6. 9 or 25, 25 or 9, 15; 9, -8. 
199. 
2 3 24/3 - /6 
2. i'd 5. Say aa 
/ 3 o c oeiohttë 
6. +2, +3; 0, C, IQ ee 
200. 


92m-1 zy 


eps Kä Ob — 3): 
2. a, 5[b- 12/6? 25-3]; IT 


6. 138000 gallons. 
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GRAPHICAL EXAMPLES. 


E 9 2. 28. 2 1:5, 2:5. 4. 2:85. DT. 
5. 2°19 or - 3:19. 6. lor 5; 1°78 or — 28; 1°31 or ‘19. 
T 513or = "47, 429P Far 8. —-12. 9. -62 or - 18. 
10. . G-A. li, Por 12. 12. 13. 7:61 or :39 ; 16. 
14. 12. 15. 4, 2:5, L8. 16. 24 m.p.h., 1"1 miles from A. 
17. Lo 18. 47,-:5, -42. 19. 328, 4:63. 20. 8:551 p.m. 
21. A rides 8 miles, then walks; B rides 4 miles and walks to A’s 
bicycle ; Lë hrs. ; yes. 
pe. 2 or —:81, 3 or — 75. 23. 61. 
24. 5°24 or 76; lor 3; lor 6; 6:25. 
25. 3:45, 421, 4:46 p.m. ; 3:58 p.m. ; 3:38, 4°14 p.m. 26. 50 miles. 
28. 9:35 miles from A. 29. lor4or7,60r40r2. | 
30. 9:49, 29, - 2°78. 91. 29/7427 827 5.814. 1 
33. 308 sq. ft. 35. 10:5 millions, :37 million per year. 
37. xy=11-4a4 44. 38. 14:6 and 281. 
39. 1°76 or 10°24. 40. 2:5 ems. 
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BY CLEMENT V. DURELL, M.A. 


A Course of Plane Geometry 
for Advanced Students 


8vo. 


PART I. 5s: net. PART II. 7s 6d. net. 


SOME PRESS OPINIONS. 


PART I. 

Journal of Education.—‘‘ Mr. Durell has supplied a distinct want 
and supplied it well. . . . The book is one of many merits, not 
the least of which is the low price at which it is published.” 

Mathematical Gazette.—'' It deserves to be widely known; we 


wish it every success, and hope that it will become generally adopted, 
for it is a good book. Instead of a mass of bewildering details with- 
out method or connecting thread, such as we have become accus- 
tomed to expect in English text-books on the earlier parts of 
Geometry, we are given the essence of what is useful for further 
progress. . . . The book is singularly successful in bringing out 
the principles of Geometry ; and it forces the reader to think, 
although it is seldom hard to understand. It is also remarkably 
complete, nothing essential being omitted, and very little that is 
unessential being admitted." 


PART II. 


School Wovld.—'' The work will be found most stimulating and 
useful. The historical notes add greatly to the interest; the 
general arrangement is admirable, and there is a valuable collection 


of examples." 


Educational Times.—'' The treatment is interesting, and provides 
material for an excellent course of study. . . . The gathering up 
of the threads of history, which have been collected and which are 
here presented to the reader in the form of observations preliminary 
to the discussion of fresh facts, creates one of the most attractive 
features of the book and infuses life and charm into its pages.” 


Nature.—' A trustworthy, practical, and interesting text-book.” 
LONDON: MACMILLAN & co., LTD. 


BY As S$: HALE, MA FAND F. H. STEVENS, M A. 


AÉSCHOOL GEOMETRY 


Crown 8vo. 


* 


PARTS I. AND II.—Part I. Lines and Angles. Rectilineal Figures. 
Part II. Areas of Rectilineal Figures. Containing the sub- 
stance of Euclid Book I. ts. 6d. Key, 3s. 6d. 

PART I.—Separately. rs. Mm i 

PART II.—Separately. 6d. 

PART III.—Circles. Containing the substance of Euclid Book III. 
I-34, and part of Book IV. ts. 

PARTS I., IL., AND III. in one volume. 2s. 6d. 

PART IV.—Squares and Rectangles. Geometrical equivalents of 
Certain Algebraical Formule. Containing the substance of 
Euclid Book II., and Book III. 35-37. 6d. 

PARTS III. AND IV. in one volume. rs. 6d. 

PARTS I.-IV. in one volume. 3s. Key, 6s. 

PART V.—Containing the substance of Euclid Book VI. rs. 6d. 

PARTS III., IV., AND V. in one volume. 2s. 6d. 

PARTS IV. AND V. in one volume. 2s. 

PARTS I.-V. in one volume. 4s. 

PART VI.—Containing the substance of Euclid Book XI. 1-21, 
together with Theorems relating to the Surfaces and Volumes 
oí the simpler Solid Figures. rs. 6d. 

PARTS IV., V., AND VI. in one volume. 2s. 6d. 

Key to Parts V. and VI. 3s. 6d. 

PARTS I.-VI. in one volume. 4s. 6d. Key, 8s. 6d. 


LESSONS IN EXPERIMENTAL AND PRACTICAL 
GEOMETRY. Cr. 8vo. rs. 6d. 


A SCHOOL GEOMETRY. Parts I. AND Il. With an 


Introductory Course of Experimental and Practical Work. 
Cr. 8vo. 2s. 6d. 


SOME PRESS OPINIONS. 


Journal of Education.—'' Seems quite the best of the new text- 
books of geometry that have lately been published. It is moderate 
in its changes and excellent as to arrangement and selection. There 
are numerous exercises, graphical and theoretical. 'This new work 
should satisfactorily replace the former excellent Euclid by the same 
authors, which till now has been used by so many schools." 

Saturday Review.—'' Admirable, and thoroughly well done." 

Guardian.— The completed work takes rank among the very 
foremost of modern text-books, both for the admirable structure 
of its component parts as well as for the soundness and moderation 

of its changes.” 


LONDON: MACMILLAN & CO., LTD. 
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